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Th© IBB/EOM. Program ©n Rtsgareh into Science and Technology 
has directed its pflaeipal efforts towards the analysis of techno-* 
logical innovative adaptive activities syithia the framework of 
the davelopmeat of breaches of industry in various Latin American 
countrieso 
3?he present monograph is a preliminary study of the problems 
of the technological behavior of the cigarette industry. Carried 
out within the scope of the ISD/lOLA Program, this study uses a 
technieo - <3 c onomi c approach which the author© are t^ employ later 
for their two research programs„ One9 concerning the consequences 
for regional income distribution of the industrialisation of 
t^ teaceog ®a the mvlt±n&t±®&&l& la tk@ tobacco indus-
tries of Arg®ntiaa9 Colombia aad Ftrm® 
This pap<sr d©®® not claim to ©sh&mst the subject of technolo-
gical ehang© and the role played by adaptive activity and innova-
tion in the industry9 but rather to demsstrat© a particular beha-
vior and* suggest some ©rplaaations for it» 
Finallyp it should fee emphasised that the work involved in 
this paper has taen possible due to the contributions of the Con-
se$© Laiinoamerican© d© Ciancias Soeiales (CLACSO) and the Social 
Science Research Cornell* 




A peculiarity ©f this productive is tfeat th®r@ as*© few 
studies ïïMeh ©sanias ia its e©<s»@s±e sad •feeckaological ehas^ 
•aet^ristiss* We must g© back 25 years te fxnê a paper fully 
analysed. During M s lape© &£ time gp^at ehsnge© and t©ch~ 
nie&l progress havQ t&ksa pla.e@0 
Tha first thing that stands @ut osq spoafes of the cigar-
ette industry is th« small s a k ï of fims in all countries which 
make this product « UstmXly a® more ihm. 5 or 6 firms® 
If we take only Latia Ata©riea9 the progressive peaetration of cor-
porations ©f three B&ti©s&litia@ steads ©uts Horth Amsricaa, Eng-
lish aad Germans the first bs'i&g the most iaportaat« Th.© I960's 
marks the p@ri©& of ©spaamie® «f Aaeriesa s^bsidiasdss and of their 
links with âùmûati© fimm t&s^m^. for th© us© &f lat@r-> 
nationally y©c@ipig@fi "brands » 
.toother impressive e&araetgristle is the rapid traasfomation 
of the taste of the region's saôk©rBo This is shorn, hy the adop-
tion of norms of consumption xshleh imitate those existing in coun-
tries with different custess and character., Saèki&g strong non-
filter cigarettes of local tea&ds is so longsr the aost natural 
thing to d@? rather9 the majosdty of tne population prefers those 
products they began t© k®ev7 through the typical cserXjâ-oii© eulturâ. 
â if fasten a@dia0 
'Mhrnn we legia to g© ££@ro daeply iat® aspscts a©t at 
first w® realis© that ths productive ©qmigaisit sad t&<§ tech-
nical capacity for product!©a &©t ^erj couples,, Iwa 
the manufacturing establia^seato ©f a eoaside^abl© sise aad 
have las^ ge aaotsats of ascliiser^p it is feasibl© t® carry out the 
manufaetur® ©f am s sstsll scale with a limited capital 
investment aad with tea wor&ej?©« ISpeaditiar© ©a M^srtisiag end 
the ability ©f the marfeetiag t©sas that is9 skill is g^rsmidiag the 
eon&m&T end inero&si&g ths ess^ -ar of fjweh&ser©9 aie® s©s© ©f* the 
f ©etarè*ïâsifch preveat the os±et©a@Q ©f a largsf essfesr et fires« 
^haa me ©©© the e^st <®f oaa^&g^esPisig a ei^rstt©, w© r©®2is© 
that th© price of the t©ks>s@@> is tmt tho «ly ©s© oaê ttu* 
all thss© costs whieh pswiâ© m msM s-^tg^eti^© ps^s®»'-
tatios frodset itself laaw ss isgs^tsst is^lQesso« 
Wlhen we began to visit the fa©t®ri@s (*), we were faced with 
a real situation which was in contrast with our preconceived ideas. 
We expected to find very modern and sophisticated plants, with a 
high de@?ee of automation and little labour involved in the process. 
But the first glance told us that the machines were rather old, 
most of them had undergone adaptations and technical improvements 
generated' in the plant itself, and the manual operations and skill 
of the workers and the technical staff stood out. 
ffhen we reached this point, innumerable questions were raised; 
the answers to some of them are to found in the course of this 
paper. Others, however, still stand and we believe that they will 
gradually be elucidated to the extent that our research is able to 
continue (** ). 
(&) J>ue to problems of time w® uere not able to visit either 
the manufacturing plant of Manufacture de fabacos Imparciales S.A., 
in Goya, Corrientes, or the Massalin & Celasco establishment which 
has recently come into production in Salta. For the reasons given, 
the technological profile and other data on machinery refer to the 
four plants situated in the Federal Capital, which can be considered 
representative of the sector, since they manufacture about 90% of 
total production. 
(**) We thank the managers and technical staff of the follow-
ing firms for their cooperation and the information supplied: 
Massalln & Celasco S.A.C.I., Manufacture de Tabacos "Particular" 
V.F. Grego S.A., Manufactura de Tabacos Piccardo y Cia Ltda. and 
C£a Nobleaa de Tobacos S.A. 
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XI • 6HMG&S II TEE MffEHB Qf COHSUEJPilOH 
Tobaee© conswapti@s kas md@rgoa« significant changes in the 
last thirty @r forty ©a a w@?ld seal© and is the Argen-
tine Pour important phenomena characterise this long-teua 
devel©p2k@f3,t9 the ultimate e@ns@q^©ne© of which has b@@n the dis-
carding of eart&in ferms of consumption and the firm intro-
duction. ©f th© cigarette as th© tad productB 
The f©ur. strmetusml ekar-actsristies referred t© ares 
1) Of the product© aad© froa cigarettes sh©w the highest 
sad increasing c®as\Mpti©a9 while that of ©thers has declined« 
That isf th®r@ ha® been a shift £r®m c©ns«mpti©n of tobacco in the 
fora ©f ©igarss pip© tobac€©0 sauff, tobacco for chewing, etc« to 
its c^msmptios as eigay®tt@ae 
B) M important ehsags in dsmand for types of t©baeo©s chiefly the 
shift fro® dark to light this pr©@©@s is associated with 
the great®? demand for ei<gar<gtt©s instead of other ferns ©f tobacca. 
0) Withia. ©varall eigarott© © ©hang® ft®® th© consumption of 
non-filter to filter 
D) A similar change hms ©@eisiT@d with the sise ©f cigarettes con-
sumeds that is9 a shift £nm shert t© l@ng@? cigarettes. 
As we shall see ia the following seeti©n9 all and every one c£ 
these n m patterns @f ecn^^aptiea were assimilated by th® Argentine 
market vzkloh @h&vm b®th th® ©Mag® from ©tk@r products to cigar-
ett©s9 and the shifft frosa a©a~filt®r cigarettes sad© ©f daik 
t@bace© t© loag^ filter ©igsrottas aade of light tobacco« 
9f@ shall a©w ©t eaeM ane @f these chaag©s in greater 
detail. 
A) Process of shift &£ coaamptios fr©© other tobacco products to 
cigarette©* 
«Vorld wi&Q (Table IX»1)9 th© shart ©f eigar@tt©3 ia total 
tob&ec© e©i3gxuapti©n has gro^ a. fros 25f* ia the five-year period 
1935-39 to 75^ in 19^8, Skis sheue similar characteristics 
in th© easa of the United States market (labia IIQ2), since the 
consrsaptioa @f other tob&ee® products has dropped between th© five-
year polleds 1925-29 ©act 1965-69 £r©a 63^ to 18. 
Th© data referring to Argentina (Sable II.3) sh©£? that the 
sift in consumption diaring the last decades has "been more 
mailed thsm in the United Stat@ss and thatp ©t th© present time» 
= 3 •= 
TABLE N° II.1 
World Consumption of Tobacco in Cigarettes and other Forms 
Average ,1935-39 * 1956 and 1968 
(in thousand million pounds and percentages) 
Cigarettes Other Products Total of 
YEAR Quant ity Percentage Quant ity Percentage Tobacco 
Share Share Consumption 
Average 
1935-39 * 1.19 35 2.21 65 3.40 
1956 * 2.94 70 1.26 30 4.20 
1968 6.50 75 2.17 25 8.67 
Not including the Soviet Onion and the People's Republic of China. 
Source: Years 1935-39 and 1956: U.S. Department of Agriculture, 
Foreign Agricultural Service, World Tobacco Analysis-Consumer Marketing FAS Re-
port N° 107, February 1958, pp. 16-17; Year 1968: Foreign Agricultural Tobacco 
Circular, FT 4-68, September 1968, p. 1. 
TABLE N° II.2 
Per Capita Tobacco Consumption (18 years and over) 
of Cigarettes and other Products., in the United States 
Five-Year Averages 1925-29 to 1970-74 
(in number of cigarettes, pounds and percentages) 
Five-Year 














1925-29 1,285 3.56 36.8 6.12 63.2 9.68 
1930-34 1,389 3.82 43.4 4.98 56.6 8.80 
1935-39 1,779 4.81 52.2 4.41 47.8 9.22 
1940-44 2,558 6.97 64.1 3.91 35.9 10.88 
1945-49 3,459 9.38 75.3 3.08 24.7 12.46 1950-54 3,695 9.98 79.1 2.63 20.9 12.61 
1955-59 3,806 9.39 80.2 2.32 19.8 11.71 
1960-64 4,248 9.62 81.6 2.17 18.4 11.79 
1965-69 4,201 8.82 81.6 1.99 18.4 10.81 1970-74 4.071 7.86 8». 2 1.70 17.8 9.56* 
TS-133, September 1970, Table 2, p.7 and TS-159, March 1977, p.5. 
'¿J The drop in per capita consumption (both in the quantity of cigarettes and in the 
total amount of tobacco)is not the result of a lower demand for tobacco products,al-
though there has been a slight reduction in the number of cigarettes consumed up to 
1974.The reason for the large fall in tobacco consumption in pounds per capita has 
been the use of certain raw material-saving technologies. Manufacturing processes 
such as "puffing", tobacco "sheet., etc, have reduced the amount of tobacco required 
for manufacture, and the increase in consumption of filter cigarettes involves a 
lower fibre content. a 
TABLE N° II.3 
Estimated Annual Tobacco Consumption in Cigarettes 
and other Products, in Argentina 
Period 1945-1974 
(in tons of processed tobacco and percentages) 
Cigarettes * Other Products Total Tobacco 





1945 15,288 71.5 6,100 28.5 21,388 
1945 16,559 73.3 6,040 26.7 22 ,599 
1947 18,438 75.5 5,980 24.5 24.418 
1948 19,365 76.6 5,920 23.4 25,285 
1949 20,473 77.9 5,813 22.1 26,286 
1950 19,864 77.7 5,700 22.3 25,564 
1951 19,996 78.2 5,590 21.8 25,584 
1952 21,713 79.9 5,470 20.1 27,183 
1953 21,955 80.3 5,382 19.7 27 ,337 
1954 21,819 80.6 5,238 19.4 27,057 
1955 23,242 82.0 5,098 18.0 28,346 
1956 23,711 82.7 4,958 17.3 28,669 
1957 23,875 83.2 4,819 16.8 28,694 
1958 24,900 84.2 4,678 15.8 29,578 
1959 24,795 84.7 4,488 15.3 29,283 
1960 26,020 84.5 4,771 15.5 30,791 
1961 27,522 85.5 4,668 14.5 32,190 
1962 26,717 85.1 4,677 14.9 31,394 
1963 26,721 85. 5 4,544 14.5 31,265 
1964 29,067 86.6 4,495 13.4 33,562 
1965 27,641 86.1 4,453 13.9 32,094 
1966 29,253 85.7 4,879 14.3 34,132 
1967 28,776 85.1 5,035 14.9 33,811 
1968 30,932 86.6 4,774 13.4 35,706 
1969 32,568 86.9 4,928 13.1 37,496 
1970 33,330 88.0 4,558 12.0 37,888 
1971 32,336 89.2 3,934 10.8 36,270 
1972 33,808 88.8 4,269 11.2 38,077 
1973 35,500 89.9 4,004 10.1 39,504 
1974 39,336 90.7 4,017 9.3 43,353 
V Includes home-produced light asd dark tobacco cigarettes and an esti-
mate of imported light tobacco cigarettes, at 20 grams per packet. 
Source: Calculated from data from the Departamento de Tabaco de la Secre-
taría de Estado de Agricultura y Ganadería y el Instituto Nacional de Estadís-
tica y Censos (INDEC). 
TABLE N° II.4 
World Production of Light and Dark Tobaccoes 
(in millions of tons aud percentages) 
LIGHT TOBACCOES 








1935-39 1,489 49.6 1,512 50.4 3,001 
Average 
1955-59 2,504 64.9 1,357 35.1 3,861 
1966 3,167 69.9 1,367 30.1 4,534 
Average 
1969-73 3,327 72.4 1,266 27.6 4,593 
1974 3,837 74.3 1,325 25.7 5,162 
1975 4,029 76.0 1,274 24.0 5,303 
Source: B.C. Akehurst, Tobacco, London: Longmans, Green, 1968, p.29 and 
United States Department of Agriculture, Foreign Agriculture Circular, FT 6-75, 
December, 197 5, p.5. 
ion than 9G> of processed tobacco goes into the manufacture of 
cigarettes. 
Marked tendency towards the consumption of light instead of 
dark tobaccoes, as can be seen in Table II.4. 
This change in the type of tobacco consumed is closely related 
to the shift from consumption of other products to cigarettes, 
since the former are always made of dark tobaccoes. This link is 
clear from a comparison of Tables II.1 and II.4. 
Since their introduction in the last century, the first cigai*-
ettes were almost always made of light tobaccoes, chiefly from the 
East (Turkish tobacco) and later on Virginia and Burley tobaccoes 
were incorporated l/. 
1/ The first cigarettes introduced into Europe and the United 
States about 1860 came from the Middle Bast (Egypt), Turkey and 
Greece. They were made from Oriental tobacco and for many years 
were considered the best in almost all countries in the world. On 
the origin of the cigarette and the development of Virginia tobacco 
see K. M. Tilley, The Bright Tobacco Industry. 1860-1929. University 
of North Carolina Press, Cfcapel Hill, 1948, pp.501-10. 
— à -
Higher consumption of tobacco in the form of cigarettes is nob 
only a result of the greater ease involved for the smoker, but it 
also depends on their milder taste 2/. Taking into consideration 
that light tobaccoes are, in general, milder, it is logical to de-
duce that the change from other products to cigarettes is connected 
with that from dark to light tobaccoes. 
¿iven the identification of cigarettes with light, mild to-
baccoes consumption of cigarettes made from dark tobaccoes has 
always been a minority taste throughout the world, although it has 
enjoyed importance locally in Latin countries such as ipain, Por-
tugal, France and their ex-colonies in Latin Aaierica and Africa, 
nevertheless, these countries have not escaped the changes men-
tioned and, although it was resisted for many years, the change to 
light tobaccoes has been evident during approximately the last 3 
or 4 decades 4/. In many Latin American countries the economic 
2/ See Richard B* Tennant, The American Cigarette Industry, 
Yale University Press, New Haven, 1950. Especially "Factors Res-
ponsible for the Growth in Cigarette Consumption", pp.136-42. 
2/ The three most internationally known blends are of light 
tobaccoess 
- "Turkish Blend". The oldest of the blends, it is based on 
tobaccoes from Turkey and Greece, such as Xanth, Kayalla, Izmir. 
It is the third most important in world production. 
- "English Blend". At the moment, this is the second in importance 
in the world. Usually the blend contains only Virginia tobacco 
(flue-cured), with very little moisture or essences. 
- "American Bland". This is the blend which sells most in the 
world, partly because of the high consumption in the United States 
and Canada. It contains approximately 50?» to 60$ Virginia tobacco, 
30^ to 40$ Burley tobacco, 2'/° to 3?» Maryland tobacco and 5^ to 10?° 
Turkish tobacco, blended with essences and molasses. See Phil 
Shepherd, A Primer on Tobacco Types and Cigarette Blends, Mimeo, 
July, 1975. 
4/ See, for example, the comments by J. Barnard Gibbs, 
Tobacco Trade with Latin America, U.S. Dept. of Agriculture, Office 
of Porei@a Agricultural Relations, PS-82, June, 1940 and George W. 
Van Dyne, Trends in Latin America Affecting United States Trade in 
Tobacco, U.S. Depts of Agricultiare, Office of Foreign Agricultural 
Relations, PS Report N9 38, August9 1949. 
policy of import substitution encouraged the development of a 
domestic cigarette industry using dark tobaccoes and, la some 
cases, state monopolies In those countries where there were 
very high tariff barriers and/or state monopolies (such as Peru, 
Colombia and Chile), consumption of dark tobacco cigarettes re-
mained predominant till the 1960"gs when a rapid change in taste 
to light tobaccoes occurred. 
In Argentina, the process of change to these new patterns of 
consumption dates from an earlier period, since light tobacco 
(mostly imported, however) cigarettes had begun to be manufactured 
in this country in the 1920's. The presence of a foreign firm, 
the British-American Tobacco Co« Ltd. (Compañía Sobleaa de Tobacos 
3.A.), meant that the introduction here of cigarettes made of light 
tobaccoes occurred prior to many other Latin American countries. 
As appears in Table II. 5, domestically-produced mild cigar-
ettes already had a 27.4^ share of the market in 1945 §/» As can 
be Been in that Table, the consumption of mild cigarettes con-
tinued to grow steadily till it reached the 75.4?» shown in 1975. 
This last percentage does not take into consideration the increas-
ing share of mixed tobaccoes with about 50^ dark and 5&P light 
tobacco content. 
Without further analysis for the moment, it is interesting to 
note that, despits the £act that it began more than fifty years 
ago, the change from dark to light tobaocoes has been somewhat 
slower in Argentina. Two kinds of observations arise from this 
facts on the one hand, the continued preference for strong cigar-
ettes which, up to the mid-sixties, accounted for 50$ of total 
2/ state monopolies were very important in the colonial 
period and in the economic history of the last century, especially 
in Colombia, Mexico, Brasil and Peru. See Stanley J. Stein and 
Barbara H. Stein, The Colonial Heritage of Latin America: Essays 
on Economic Dependence in Perspective. Oxford University Press, 
lew fork, 1970, pp. 100-101 and William P.- ScGreevey, An Economic 
History of Colombia 1845-1930« Cambridge University Press, Cam-
bridge, 1971, pp.23-40 and 98-118. 
6/ Mild home-produced cigarettes held 27.4$ of the market in 
physical volt®®. Given that these havt always been sold at higher 
average prices than strong cigarettes, their percentage share in 
value should b© even greater. Furthermore, in 1945, 15.7 million 
packets were imported (almost all mild), which would give a consua?>-
tion bf 29.25b of the market. 
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TABLE N° II. 5 
Argentina: Annual Sales of Domestically-Produced Cigarettes 
Grouped by Type of Tobacco 
(In thousands of packets of 20 cigarettes) 
Sales of Cigarettes Percentage Share 
Year Total Light Dark Light J D a r k 
1945 644,649 176,826 467,823 27.4 72.6 
1946 696,048 193,078 502,970 27.7 72.3 
1947 762,451 207,442 555,009 27.2 72.8 
1948 819,460 2H1,378 578,082 29.5 70.5 
1949 889,854 282,020 607,834 31.7 68.3 
1950 875,990 318,664 557,326 36.4 63.6 
1951 889,582 349,100 540,482 39.2 60.8 
1952 968,003 404,340 563,663 41.8 58.2 
1953 992,011 477,349 519,162 48.1 51.9 
1954 974,917 496,506 478,411 50.9 49.1 
1955 1,047,091 527,058 520,032 50.3 49.7 
1956 1,068,342 523,948 544,394 49.0 51.0 
1957 1,096,677 544,887 551,790 49.7 50.3 
1958 $,118,435 559,138 559,29?" 50.0 50.0 
1959 1,166,611 528,898 637,713 45,3 54.7 
1950 1,081,755 500,436 581,319 46.3 53.7 
1961 1,161,176 587,310 573,866 50.6 49.4 
1962 1,174,474 557,013 617,461 47.4 52.6 
1963 1,188,909 589,091 595,818 49.7 50.3 
1964 1,256,243 631,958 624,285 50.3 49.7 
1965 1,247,717 652,974 594,743 52.3 47.7 
1966 1,206,538 668,477 538,061 55.4 44.6 
1967 1,241,295 743,536 497,759 59.9 40.1 
1968 1,306,588 878,900 427,688 67.3 32.7 
1969 1,376,201 973,109 39,108 363,984 70.7 2 .9 26.4 
1970 1,467,382 1,051,345 64,380 351,657 71.6 4 .4 24.0 
1971 1,509,249 1,081,121 84,084 344,044 71.6 5 .6 22.8 
1972 1,595,092 1 ,146,852 113,328 334,912 71.9 7 .1 21.0 
1973 1,675,514 1,193,750 167,316 314,448 71.2 10 .0 18.8 
1974 1,890,670 1,367,781 229,740 293,149 72.3 12 .2 15.5 
1975 1,907,852 1,438,388 225,876 243,588 75.4 11 .8 12.8 
Source: Drawn up fron data from the Departamento de Tabaco de la Se-
cretaría de Estado de Agricultura y Ganadería. 
0 ^ ss 
sales. On the other hand, it is important to understand that the 
acceleration in change of taste which takes place in the period 
1964-66 coincides with the entry of several international firms 
into the industry. This confirms these firms'capacity to manipu-
late demand by means of advertising or other strategies which will 
be analysed later on in this monograph. 
There are two other changes in cigarette consumption which 
have also appeared in the Argentine case. 
C) Change from non-filter to filter cigarette consumption. 
As can be seen from Table IX.6, ^orld expansion of filter 
cigarette production has been very significant from 1955 onwards. 
iVhile in that year in only two countries did filter cigarettes 
account for more than 50$ of sales and/or production, in 1971 this 
was the case in 53 countries. 
TABLE N° II.6 
Growth of the Share of Filter Cigarettes in World Production. _ 1955-1975 
(in number of countries) 
PERCENTAGE SHARE YEAR 10 to 25% 26 to 50% 51 to 7 5% more than 7 5% 
1955 4 0 2 0 
1956 4 2 2 0 
1957 4 4 2 0 
1958 3 7 1 1 
1959 8 6 4 1 
1960 11 4 6 2 
1961 16 7 6 4 
1962 18 10 4 7 
1963 17 13 6 7 
1964 17 19 6 8 
1965 17 20 9 8 
1966 10 22 14 11 
1967 7 22 16 15 
1968 6 18 21 17 
1969 4 13 27 20 
1970 6 10 -.26 25 
1971 8 8 26 27 
1972 9 10 20 32 
1973 '9 9 16 37 
1974 4 9 16 42 
1975 4 8 15 44 
Source: U.S. Department of Agriculture, Foreign Agricultural Service, 
Foreign Agriculture Circular Tobacco, FT-15-63, July, 1963; FT-4-67, September, 
1967^ FT-5-72, October, 1972 and FT-3-76, July,1976. 
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Like all the previously mentioned changes, this one also 
occurred in Argentina, as can be deduced from Table II.7. <¥hen 
the first acetate filter cigarette was introduced in I960, it held 
only of the market, while 15 years later this type of cigarette 
had achieved more than 98^ of the market. 
TABLE N° II.7 
Growth of the Percentage Share of Filter Cigarettes in the Argentine Market. 
1960 - 1975 


















V Estimated by Foreign Agricultural Service 
Source: 1960-62: U.S. Dept. of Agriculture, Foreign Agricultural Service, 
Foreign Agriculture Circular, FT-6-65, September, 1965; 1963-1975: Cámara de la 
Industria del Cigarrillo. 
D) Shift frea short (70 as) to linger (85» 100 and 120 mm) cigar-
ettes. 
Although thsrs cssa a© precise data on this shift world wide, 
the United States' experience is a good example. As can be seen in 
Table II.8, in 1954 70m cigarettes (mainly non-filter) made up 
64.7$ of the country's total consumption, and the longest (80-85®) 
made up only 3 5 . T e n years later this ratio had changed com-
pletely, the respective percentages of the market being 21 and 
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TABLE N° II.8 
Growth of Percentage Share by Size of Cigarette in the United States 
1954 - 1976 
(physical voluaae) 
70 ran 85 MM* 100 HBB 
("Regular") ("Long and ("Extra 120 mm 
King") Long") 
1954 64.7 35.3 
1955 56.6 43.4 
1956 49.8 50.2 
1957 42.6 57.4 
1958 37.4 62.6 
1959 33.6 66.4 
1960 30.7 69.3 
1961 28.7 71.3 
1962 26.5 73.5 
1963 23.7 76.3 
1964 21.0 78.9 0.1 
1965 18.6 81.0 0.4 
1966 16.3 81.8 1.9 
1967 13.9 76.5 9.6 
1968 12.1 74.7 13.2 
1969 11.0 73.5 15.5 
1970 9.3 72.7 18.0 
1971 8.3 72.1 19.6 
1972 7.6 71.4 21.0 
1973 7.1 71.8 21.1 
1974 6.1 70.1 23.8 
1975 5.5 68.9 24.2 
1976 5.0 69.8 23.3 
*/ Includes 80 mm with and without filter, which achieved 12% of the 
market in 1958, but which recently have been much less significant. 
Source: United States Department of Agriculture, Economic Research Service, 
Tobacco Situation, TS-119, March, 1967; TS-135, March 1971; TS-147, March, 1974; 
TS--155, March 1976 and TS-159, March 1977. 
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76.9. In 19645 the 100 22a sise appeared and, although, in that, year 
it held only a 0.1$ share? its subsequent growth was very signifi-
cant, reaching2% of the market in 1975 l/. Meanwhile, short 
cigarettes continued to decline and reached 5.0£ in 1976. 
These changes have also occurred in the cigarette market in 
Argentina, although some years later. Dnfortuaately, full informa-
tion does not exist to make a detailed comparison ©f this process 
possible. However, Table 11*9 shows an Argentine market behavior 
rather similar to that ©f the United States. The shift from short 
to long cigarettes has been even more marked in Argentina. 
To sum up: the historical behavior of tobacco consumption in 
Argentina reflects similar tendencies to those observed in the 
world context. Thus, while in 1945 cigarettes held 71.5$ of the 
market, today the proportion exceeds 90^. In 1945 cigarettes made 
from dark tobaccoes made up 72,6?» of sales, thirty years later 
light tobacco cigarettes made up 75.4% and those made from dark 
tobaccoes only 12.8$ The same thing happened with consumption of 
filter cigarettes? in I960, when they were first introduced, they 
made up approximately 5$» while in 1975 they already showed 98.1$ 
of sales. Finally, with regard to size, in 1963 70 mm cigarettes 
constituted 71.35& of the market, while in 1976 they have accounted 
for only 1.1% of consumption. 
It is not only feasible to see that Argentina has assimilated 
all and every one of the changes which have appeared on the world 
scene, but also a relative acceleration in the process of spread 
and adoption of these changes can be observed in Table II.10. 
At the beginning of the century, there was a lag of about 25 
years between the introduction. @f mechanical technology into cigar-
ette manufacture in the United States and the same kind of produc-
tion in Argentina. Recently there was only one year between the 
production of 120 ma cigarettes in the United States and their 
manufacture in this country. 
2/ The drop in sales of 100 ma cigarettes observed in 1975» 
may have been the result of various factors. In the first place» 
it may be the result of an insignificant temporary tread or of 
the launching ©f e^sa 1 cigarettes (120 ma). But perhaps the 
most relevant fact is- the hitter consumption of low nicotine and 
tar content cigarettes, which wore almost all 85 ma. This may 
indicate a n®w mediisB-tem trend, t?ith a consequent improvement in 
sales of 85 rm and even short (70 as) filter cigarettes, in spite 
of the fact that in 1975 brands of low nicotine/tar 100 mm 
cigarettes appeared. 
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TABLE N° II. 9 
•Argentina. Calculation of the Percentage Share of Different Sizes 
of Cigarettes in Total Sales. 1963 - 1976 
_ ( p h y s i c a l volume) 
Year 70 mm 85 mm (a) 100 mm 120 mm (Standard ) (Long) (Extra Long ) 
1963 71 .3 28. 7 
1964 52, .3 37. 7 
1965 49 . 5 50. 5 
1955 38 . 6 61. u 
. 196" 3 "  .0 70. 0 
196S 2i 61. sj 17 . 0 
1959(b) 15 . 2 67. S 16. 9 
1970(b) 11 .3 77 . 7 11. 0 
1971(c) 8 . 5 79. u 12. 1 
1972 6 .2 73. 1 20. 7 
1973 4 .7 68. 7 26. 7 
1974 3 .0 62. 3 34. 7 
1975 1 .8 57. 8 40.4 
1976(d) 1 .1 68. 5 29. 8 0.6 
Notes: (a) Includes 80 ram and 90 mm cigarettes. 
(b) Cigarette sales during June of the year shown. 
(c) Cigarette sales during December. 
(d) Cigarette sales during July. 
Source : Authors' calculations from data from the Camara de Industria del Ciga-
rillo and from the Gaceta Financiera. 
As we shall see later on, in the chapter on the analysis of 
the. structure of production, it is necessary to examine the lag in-
volved in the incorporation of new products separately from that 
implicit in the utilization of new productive processes. Thanks to 
domestic adaptive capacity in relation to the latter, it cannot be 
assumed that in this branch of industry there is a necessary one-
to-one relationship between process innovation and product innova-
tion. 
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TABLE N° 11.10 









































«/ "American Blend" type cigarettes existed previously, but 
they were made entirely of imported mild tobaccoes (Virginia and 
Burely). 1928-30 are taken as the years when cigarettes with an 
appreciable amount of domestic-produced tobacco were introduced. 
Source: Drawn up by Authors'. 

III. STRUCTURE OF THE IBXSJSTBY 
Having already analyzed soese aspects of demand, it is now 
necessary to describe the basic elements of the industry which will 
help us to later outline the behavior of the firms in the sector. 
This will'then enable us to understand the reasons behind the tech-
nological behavior of the industry, which is the basic aim of this 
monograph. 
In this chapter, we propose to describe the main characteris-
tics of the structure of production in the Argentine cigarette in-
dustry. Y»e consider that to be able to understand the way it worls, 
we must not only analyse certain structural traits, but also bear 
in mind the changes produced by foreign influence in the industry, 
since this makes itself apparent in a new kind of behavior on the 
part of the firms la the sector. 
On the other hand, being a branch of industry which produces 
a mass consumer product, with a great need for differentiation be-
tween one kind and another, this gives it special characteristics 
which influence its behavior, the number of firms which operate in 
the sector, and also the particular form of competition between 
firms« 
lc Product Differentiation and Barriers to Entry : 
The cigarette is a mass consumption product. The 1,900 million 
packets sold in 1975 reflect a market of approximately 9.000.000 
consumers. However, postulating the existence of a market of such 
magnitude obliges us to analyse the homogeneity of the product in 
question and, consequently, the existence or not of sub-markets. 
Any market is made up of several forms of the product, within 
a general type, and with different brands 8/. In the case of the 
cigarette, this can be summed up as follows: 
- Kind of Products Cigarettes (all of them) 
- Forms .of the Products 7t> mm with and without filter 
85 ma' with sad without filter 
8/ Roland Polli and Victor Cook, ^Validity of the Product 
Cycle", Journal of Business. Vol. 42, K® 4, October, 1969, pp.388-851 
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100 mm with filter 
120 mm with filter 
Light or dark tobaccoes 
Mentholated or not 
Low tar or not 
- Product Brands: Jockey ..Club, Parliament, Benson & 
Hedges, Particulares, L & M, etc. 
A look at the different forms of the product presents us with 
an apparent duality. The cigarette as a product in itself is a 
relatively homogeneous good; however, a number of variations have 
been introduced which do not modify it substantially, but which 
try to give it new forms by means of different kinds of presenta-
tion. To this is added the great variety of brands for each form. 
This brings us to a very controversial topic in economic 
theory, which is competition and market forms. The perfect compe-
tition theory does not only assume a large number of suppliers, but 
also the existence of a perfectly homogeneous product, so that the 
consumer experiences no preference whatever for the goods of one 
supplier or another. 
Following the arguments of Sylos Labini, the situation to be 
considered charactersstic of the production of manufactured goods 
is that in which the goods are differentiated with respect to the 
consumer; specific markets exist and we can only speak of a general 
market which covers the most directly interchangeable products. 
In the final analysis, imperfect competition is the most common 
situation observed in reality 
The cigarette industry, in this respect, is a sector in which 
product differentiation plays a predominant role. In August, 1976, 
a total of 60 brands were offered on the Argentine market, cover-
ing all the forms of the product previously indicated. To give us 
an idea, there were 13 brands of 85 mm mild filter cigarettes. The 
same number could be found for 100 mm mild filter cigarettes. 
That is, the differentiation between products in this industry 
is achieved not only by giving them different forme, but also by 
brand competition. In this way, -different options within the same 
2/ The bibliography on this problem is very extensive. The 
reference to P. Sylos Labini is given because his book synthesises 
the most important Opinions on this subject. See P. Sylos Labini, 
Oligopolio ,v -progreso técnico, Ediciones Oikos-Tau, Barcelona, 196& 
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kind of product. 
This need for differentiation - as a way of making sure of a 
specific market - comes up against tke very limited possibilities 
offered by c igarettes for creating new forms of the product. On 
the other hand, the fact that their production technology is not 
complex and that improvements are spread immediately, prevents the 
monopoly of certain forms of the product in question by a few firms. 
According to Scherer, there are four ways in which sellers cm 
differentiate their products; 
a) by choice of location of the plants or sales outlets; 
b) by offering exceptionally good service; 
c) by physical differences in the product supplied; and 
d) by the creation of a subjective image in the mind of the 
consumers 10/. 
In the oas© of cigarettes, forms c) and d) are the relevant 
ones and of the two, the creation of a subjective image in the mind 
of the consumers plays a fundamental role. We do not wish to deny 
the importance of the presentation of products which are physically 
different (for example, She 120 mm cigarette), but to the extent 
that all firms csn make exactly the same form of product, differen-
tiation by brands and, therefore, the creation of an image in the 
consumer, becomes the most suitable method. 
In this way, advertising becomes one of the principal elements 
in understanding the behavior of this industry. But, although the 
aim of the firms' advertising strategy is to ensure a specific mar-
ket for their products, this aim has a number of other consequences. 
In fact, a brand promotion campaign requires a minimum initial ex-
penditure to introduce the brand on to the market, and a further 
subsequent expenditure to maintain the image created. 
Scale economies in sales promotion - as a result of the indi-
visibility of advertising costs - gives us one of the keys for un-
derstanding the degree ©f competition in the industry 11/. In 
10/ Fs M. Scherer, Industrial Market Structure and Economic 
Performance, Hand McNally & Company, Chicago, 1971, p.324. 
11/ It has long been recognized that these scale economies 
and their consequences are of considerable importance for the con-
centrated structure of the industry* See, for example, Reavis Cox, 
Competition in the American Tobacco Industry, 1911-1932, Columbia 
University Press, New York, 1933» pp.100-115. 
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this case, the costs of promotion can be assimilated by the tech-
nological indivisibility, to the extent that both are fixed costs, 
which decrease per product unit as the volume of production in-
creases. 
Bain, Sylos Labini and Scherer, for industry in general, and 
Telser, for the specific case of the cigarette industry, conclude 
that in an industry that differentiates products, the costs of ad-
vertising become barriers to the entry of other competitors. Sylos 
Labini advertising costs: "introduction costs14, and includes them 
with fixed costs 12/. 
Therefore, in an industry which differentiates products, the 
existence of technological indivisibility will not be necessary to 
promote a concentrated market; rather, high advertising costs are 
sufficient to achieve the same result. We must add to this a fur-
ther point. While technological barriers are usually of a relative-
ly fixed magnitude (the initial cost of the equipment, for example), 
barriers arising from sales promotion costs may be variable, since 
an agreement between firms to increase advertising costs would 
result in a rise in the level of initial costs for a firm wishing 
to enter the market. 
To conclude the topics developed so far, we can say that the 
outstanding characteristic of the operation of the cigarette indus-
try is product differentiation. But the need to differentiate 
products by advertising also involves elements of concentration, to 
the extent that there are s&ale economies in sales promotion costs. 
2. Economic Concentration 
About 1961 the Argentine cigarette industry was coming to the 
end of a process of concentration begun several decades before. 
That year only five firms were involved in supplying cigarettes: 
Compañía Noblesa de Tabacos S.A. (subsidiary of the British Amerieaa 
i'obacco Co.), Manufactura de Tabacos "Particular" V.P.G.S.A., 
Massalin & Celasco S.A., Manufactura ¿Le Tabacos Piccardo y Cía Ltda. 
3.A. and Manufactura de Tabacos.."Imparciales" SAIO. 
12/ J. 3. Bain, Barriers to New Competition, Harvard Univer-
sity Press, Cambridge, 1956, pp.142-143; P. Sylos Labini, op. cit., 
p.70; L. G. Telser, Advertising and Cigarettes", Journal of Politi 
cal Economy. October, 1962, pp.473-483 and P. M. Scherer, op. cit., 
pp.95-100. 
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It is not an inherently concentrated industry. Quite the 
contrary. Around the 1940's there were a number of minor firms, 
which were later bought by some of the firms which made up the 
industry in 1961, In this respect, a process similar to thMt whic 
occurred in the North American industry at the beginning of the 
century took place. A large number of small factories were rapidly 
absorbed by the American Tobacco Co., then subdivided into three 
firms according to the Sherman Anti-trust Law 13/. 
The•reasons for the high degree of concentration in the indus-
try must be sought in the points developed in the previous section. 
In this respect there are no technological reasons to justify the 
few firms in the sector. The equipment the industry uses is ex-
tremely divisible, and the technology widely known, which prevents 
the existence of technological barriers to the entry of new firms. 
The barriers to entry which cause a high concentration in the 
industry derive from sales promotion costs. This would also ex-
plain the process of concentration in the Argentine-industry, since 
the small establishments were not able to compete with the big 
firms, and were thus forced to sell their enterprises to them 14/. 
Between 1961 and 1966, the division of the market between the 
five firms mentioned underwent no significant change. In this res-
pect , the stability of the market during this period must be men-
tioned. Nobleza, with about 40^ of total sales was the undisputed 
leader of the industry, supported - basically - because it was the 
only foreign firm in the group and belonged to one of the leading 
firms in the world cigarette market 15/. 
13/ H. B. Temiant, The American Cigarette Industry, Yale 
University Press, New Haven, 1950. 
14/ The firms bought were closed do*m and, In many cases, 
the principal assets taken over by the large firms were the brand 
names, which they then used. See fi. Pastrana, La desnacionaliza-
ción de la industria del cigarrillo. Buenos Aires, 1975 (unpub-
lished) . 
15/ British American Tobacco has 134 factories making 
tobacco-based products in 53 different countries. See S. Favier 
and E. Pastrana, Países productores, países manufactureros y em-
presas multinacionales en América Latina, Ce. D.H.L.-Suetra, 
Buenos Aires, 1976. 
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TABLE I I I . l 
Firms' Share of Cigarette Sales 
(In $ of the Total Value of Sales) 
1961 1266 
Nobleza 4-0.8 43«2 
Particular 18.4 17.7 
Massalin & Celasco 12.3 11.0 
Piccardo 15.3 13.9 
Imparciales 13.2 14.2 
Source: Authors' estimates from information in the Sevista 
Panorama de la Sconomia Argentina 
This situation is modified from 1967 with the entry of foreign 
firms into the Argentine market. This is the result of two facts: 
in the first place, the new firms set up seek to increase their 
share of the market, which upsets the previous market stability, 
Nobleza's leadership begins to be challenged by the foreign firms, 
expecially by Philip Morris, which acquires the assets of Massalin 
& Celasco. 
Secondly, given that the market expansion observed during the 
period was based on light tobacco cigarettes, the firms which pro-
duced a high proportion of dark tobacco cigarettes lost their shaie 
(Imparciales and Particular). 
As a result of this process, the market structure changes. 
Although Nobleza continues to keep its lead and a similar share of 
sales, there is marked progress by Massalin k GeLasco, along with 
the consequent slump in Imparciales and Particular. 
In this way, the modification in the property structure of 
the industry alters the firms' position in sales ranking, but does 
not change the original market structure. One firm continues to 
lead in the sales ranking, two firms follow with about 20$ of the 
market each, and the other two sivare a little more than 20%>. 
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TABLI III.2 
Piras " Share in Cigarette Seles 1975 16/ 
(In % of Total Packets) 
Nobleza 41 .7 
Particular 10 .6 
Massalin & Celasco 17 .8 
Piccardo 15 .2 
Imparciales 11 .7 
Source : Cámara de la Industrial del Cigarillo. 
3. Foreign Takeover of the Industry and the Strategy of the 
Ijultinational Corporations If/ 
Up to 1966 only one of the firms in the sector was a branch cf 
a foreign firm» The Compañía Nobleza da Tabacos has belonged to 
British American Tobacco since approximately the second decade of 
this century. As was said before, this firm is one of the chief 
cigarette producers in the world. However, until very few years 
ago Compañía Nobleza only offered the market brands created in Ar-
gentina. Its main brand - Jockey Club - in its various forms of 
light tobacco cigarette, covers more than a third of total consump-
tion. 
Manufactura de Tabacos Piccardo y Cía Ltda. was the first fizm 
in the 1960's to begin to make a brand under license. In 1966, it 
launches L & M. Subsequently, the American firm Liggett & Myers 
acouires part of the shares of the Argentine firm, although appa--
rently a minority share. 
¿lassalín & Celasco S.A. is acquired by Philip Morris Inter-
national in September 1966, with the United States firm controlling 
the whole of the share capital. It produces exclusively light to-
bacco cigarettes and aor® than half the brands it has belong to the 
parent company. 
16/ If share by value of sales is measured, Nobleza would 
iiave 40.3; Particular 9.3; Massalin & Celaseo 19.4; Piccardo 19.2 
and Imparciales 11.7. 
¿2/ information on the foreign takeover of the industry 
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Group to which 
it belongs, 
in 1971 
16 Compañía Nobleza de 
Tabacos S.A. 
British American Great Britain 
Tobacco 
85 69 
32 Massalin 6 Celasco 
S.A. 
Philip Morris United States 100 176 
(O -F"> 75 S.A. Manuf. de 
Tabacos Piccardo 
Liggett 6 Myers United States <50 368 
77 Manu'f. de Tabacos 
Imparciales S.A. 
Reemtsma Cigareten West Germany 
Fabriken 
>50 U79 
8M Manuf. de Tabacos 
"Particular" V.F. 
Grego S.A. 
Reemtsma Cigareten West Germany 
Fabriken 
30 47 9 
Source: Mercado Magazine N° 363, 19th. August, 1976 and Cuestionario N° 8, December 1973 (froirt in-
formation from the North American Congress on Latin America-NACLA). 
Maaufaetura d© Tabaed© Iapareial®s and Manufacture. d© Tabacos 
"Particular53 wero partly acquired by the Gorman firm Heemtsma Ciga-
retaa Fabriken in 1966 sad 1968 respectively, While Particular 
continues to specialise in the production of dark tobacco cigar-
ettes, Injparcialss have ventured is to li$it tobacco cigarettes, 
having launched Kent mdi? license from Lorillard, United States, 
and other'domestic brands of light tobacco cigarettes. 
The points aad© so far require a number of explanations. In 
the first place, the eatry of forei^i firms into the Argentine 
cigarott® market occurs by share transfers and in no case are new 
plants installed. As will b© seen in a later chapter, the existing 
equipment is not completely r<sn@w©d fsither. 
This behavior might appear rather strange, especially if com-
pared with what has happened in other Latin American countries, 
where one of the firms which enters the Argentine market exhibits 
a totally different behavior 18/. 
Secondly, th© situation of ©any firms in the sector was far 
froa flourishing. Imparcialas and Particular were suffering the 
eonsoquQnees of the drop in sales of dark tobacco cigarettes and 
Piccardo and Massalin & Celasco the competition from light tobacco 
cigarettes which had entered the market illegally sine© the be-
ginning of the I960"a. 
Finally, and this will b© developed more extensively in the 
chapters referring to the technology of the industry, the technolo-
gical state of the existing plants did not constitute an insoluble 
restriction sinee the engineering capacity of the technical staff 
of the firms p@raitt©d the a&smfaeturing establishments to be 
brought up to date. 
The discussion so far offers us a partial explanation for the 
development previously described. . However, ws must ask why the 
international cigaretto firms direct their investments to Argentina. 
This question is closely raleted to the possibilities for expansion 
that the Argentine market was able to offer. 
Although w® do not attempt to discuss the causes of the firms' 
expansion, it is interesting to analyze the criteria which deter-
mine where thoy direct their investments. It is to be expected 
that the multinational corporations move to those countries which 
W ibis is th© ease, for 3sample of Philip Herris in Brazil. 
This fir® installs'a aew- plant aad vtry advanced technology. 
» 
have markets with certain characteristics. Thus, the decisive 
variables will be level and distribution of income, and already 
existing consumption levels. 
It is important to emphasise this last factor. To start from 
very low consmption levels implies creating a new market, that is, 
generating a particular consumption habit. This entails a much 
greater effort than that of expansion, extending already existing 
markets with medium levels of consumption. In short, the first 
situation implies the introduction of a new product, while the se-
cond involves the spread of new forms and/or brands. 
The expansion of United States tobacco firms in the period 
1960-1975 can be seen in fable III.4. Between i960 and 1965, more 
than half the licenses granted and subsidiaries installed were 
established in Europe and Canada. In the following period, the 
chosen area is Latin America and the Caribbean, which absorb 50$ 
of subsidiaries and almost 30^ of licenses, adding other geographic 
regions to the group. In the period 1971-1975» the earlier distri-
bution is more or less maintained, with licensing in the socialist 
countries acquiring importance. 
According to what ean be concluded from the analysis, the ex-
pansion was carried out gradually, first of all covering those 
regions with high income levels as well as a high cigarette consuap-
tion 12/. 
However, this is not the only explanation for the establish-
ment of subsidiaries and the granting of licenses. Other countries 
are chosen not for their markets, but for their advantageous con-
ditions of supply, for which reason they are used as export centres, 
i'hese economies offer incentives related to the cost of labor and 
tax regulations, which make them natural suppliers of American 
brands to other countries or surrounding zones. This is the case 
with Hong Kong, Panama, The West Indies, Malaysia, Singapore, the 
Philippines, etc. 
According to the previous argument, Argentina was an attrac-
tive market for international cigarette firms and, of course, one 
of the main ones in Latin America. 
19/ The ten main cigarette-consuming countries per inhabitant 
were, in 1966s United States, Canada, United Kingdom, Ireland, 
Australia, New Zealand, Japan, Switzerland, German Federal Republic 
and Belgium. See Centre for International Trade, Main Markets for 
Non-processed Tobacco. UNCTAD-GATT, Geneva, 1968. 
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TABLE H° II 1.4 
Development of Establishment of Subsidiaries 
and Granting of Licenses by United States Firms, 
1960-197 5, 3y Geographical Regions 
Geographical Region Link 1960-65 1966-70 1971-75 Accumulated 
Total 
Lie 11 3 8 27 
Europe and Canada 
Subs 6 5 6 17 
Latin America and Lie 1 8 6 15 
Caribbean Subs 3 10 8 21 
Asia and Lie 4 6 5 15 
Pacific Area Subs 2 4 3 9 
Lie 0 3 1 4 
Africa 
Subs 0 1 0 1 
Middle East and Lie 0 1 1 2 
Central Asia Subs 0 0 0 0 
Lie 0 1 6 7 
Socialist Countries 
Subs 0 0 0 0 
Lie 16 27 27 70 
TOTAL 
Subs 11 20 17 48 
Source: Memoirs and 5alance Sheets 1960-1975 of R.J. Reynolds Industries, 
Inc.; Philip Morris Inc.; American Tobacco Co., Inc. (now American Brands Inc.); 
P Lorillard, Inc. (now Loews Corp., Inc.); Liggett "Interconnecting Interests 
of Major Tobacco Manufacturers", Tobacco Reporter. December, 1969-1975. 
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In. the first place, per capita income in Argentina in 1965 
was USS1.061, while the average for the region was US$554 20/« 
However, it not only had one of the highest incomes, but its dis-
tribution showed a relatively lower degree of concentration than 
that of other countries in the area. 
.Yith respect to cigarette consumption per inhabitant, Argentina 
offered a number of further advantages. Besides having the highest 
level in the area, it offered considerable possibilities for ex-
pansion if compared with European countries and the United States. 
TABLE III.5 
Cigarette Consumption per Inhabitant 








Source: United Nations, Statistical Yearbook. 1974. 
As can be seen in Table III.6, Argentine consumption was less 
than half that of the United States in 1966, and 20^ less than that 
of Belgium. 
As we have explained, the variables analyzed allow us to assure 
a growth in demand for cigarettes as long as an appropriate sales 
policy was worked out. In the Argentine case, it was based funda-
mentally on the incorporation into the market of new sectors of the 
population, such as women and young people. 
It is not the aim of this paper t-o analyze the causes of the 
quantitative variations in cigarette demand, but the change shown 
in the sales trend from 1967 is significant. In the period 1957-6^ 
sales increased at an average annual rate of 2.1?* whereas, between 
1967 and 1973, they grew at a rate of 3.7£. This was reflected, of 
20/ C3PAL, Indicadores del desarrollo econòmico y social en 
América Latina. Santiago de Chile, 1976. 
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TABLE III.6 
Estimates of Cigarette Consumption per Inhabitant 
1h Certala Countries. 1966 
. (in units) 
U.S.A. 3,830 
Canada 3,450 
United Kingdom 2,810 
Ireland 2,770 
Australia 2,760 
New Zealand 2,530 
Japan 2,440 
Switzerland 2,400 
German Federal Republic 2,200 
Belgium 2,070 
Argentina 1,668 
Over 15 year® 
Including contraband 
Source; Centre for International Trade, op. cit. and 
authors' estimates. 
course, in per capita consumption. While, for 1957, consumption 
per inhabitant over 15 years ©Id was 1,595 cigarettes, 10 years 
later it was 1,681 and in 1973 it reached the figure of 1,923. 
That is .to sayi that between 1957 and 1967, consumption by that 
sector ©f the population grew at a rate of 0.5$» whereas during 
the following period was at a rate of 2.3^. 
This change in sales behavior is closely linked to the entry 
of foreign firms into the cigarette market. Thus, the prospects 
of expansion offered by the Argentine market confirmed. 
4. Some Considerations Concerning Sales Promotion Policy 
At this point, we think it appropriate to take up again the 
topic analyzed in Section i. V/iiat has happened in the industry 
during these last 10 to 15 years clarifies many aspects connected 
with product differentiation. In this respect, the entry of 
forei^i firms into the industry, with the consequent change in 
firms' behavior, allow© us to draw a number of conclusions. 
Although the manufacture of light tobacco cigarettes had al-
ready begun is Argentina in the 1920's, around I960 this type 
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represented less than 50> of the market and filter cigarettes about 
Therefore, the Argentine market offered ample possibilities 
for the spread of these new forms of the product. 
Given the strong customs protection which this industry has 
always had (common to most countries), smuggling is a special way 
of introducing brands, flavors and forms of cigarettes. This 
mechanise. is usually employed when a country does not produce inter-
national brands domestically. Of course, after the admission and 
installation of foreign firms, smuggling declines markedly until ±b 
practically disappears. Exceptions would be when the domestic 
price is higher than the international one or vice versa, in which 
case illegal exporting to neighbouring countries occurs. 
Between 1961 and 1967» according to estimates by the Cámara 
de la Industria del Cigarrillo, illegal entry of light tobacco ci-
garettes into Argentine markets amounted to an average of 112.4 
million packets annually. This figure represented .8*5$> of the tofel 
annual consumption and 14.8$ of that of light tobacco cigarettes. 
In the special case of 1962, when importation was temporarily made 
easier, 63.8 million packets were imported, while the annual aver-
age for the period mentioned, as far as legal entry of goods was 
concerned, was 3*3 million. 
With the influence of the foreign firms on domestic ones -
whether subsidiaries or by license - the means used to reinforce 
external demand patterns and preference for international brands Is 
advertising. 
As.can be seen in Table III.7» from 1967 onwards expenditure 
on advertising by firms, at constant values, begins to rise rapid-
ly. In 1969, expenditure per thousand packets was three times 
that of 1965. At this point, which is the peak of this period, 
expenditure begins to decrease, reaching similar values to those 
at the beginning, in 1973. 
The growth of total expenditure on advertising bears a certain 
similarity to the process of introduction and securing new brands 
in the market. Advertising expenditure consists of two parts: 
the launching of the new brand and its maintenance on the market. 
The major part of the cost of a campaign is concentrated on the 
initial period? once the brand has beea introduced, the maintenance 
cost per unit is considerably reduced 21/. 
¿1/ According to estimates in the Gaceta Pinanciera, it cqstB 
thr^e times more per packet to launch a brand than to keep it on 
the market. See Gaceta Pinanciera. Year III, »»665, May 19th, 
- 30 » 
TABLE N° III.7 










1965 546.8 192.5 153.5 
1966 676.8 198.6 164.5 
1967 1,023.8 293.2 236.6 
1968 2,1+65.8 525.5 401.5 
1969 3,015.1 605.9 440.0 
1970 2,702.8 476.1 324.8 
1971 3,*+08.^ 430.4 287.5 
1972 3,242.4 231.3 146.0 
1973 5,934.8 282.2 169.4 
*/ Between September 1969 and July 1971 radio, 
cinema and television advertising were stopped by a 
voluntary agreement between the Companies, as a means 
of maintaining profitability. This agreement was 
ratified by a Decree of the Executive. (Gaceta Finan-
ciera, Year V 976, July 2nd, 1971). 
¿"V Deflated by the Wholesale Prices Index, 
General Level. 
Source : Companies' Balance sheets. 
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The period 1967-70 is one of introduction of the new forms 
and brands and, therefore, of information about the products and 
attraction of consumers. The entry of new foreign firms into the 
Argentine market implied the rapid spread of production of new 
forms of the product and the launching of many international brands. 
Once "presented", after the big initial effort, it is only necess-
ary to maintain the product's image. 
However, a distinction must be drawn between the launching of 
already reputable international brands and that of new brands, 
whether international or local. In the first case, the consumer 
requires less persuasion and therefore the necessary expenditure 
on promotion is less. In this respect, some of the international 
brands launched from 1967 onwards were already known to consumers 
because of their illegal entry during the early I960's. Therefor^ 
a sales expansion strategy based on known international brands had, 
a priori, greater chances of success 22/. 
In any case, the movement observed in the expenditure levels 
on advertising must be attributed basically to the increase in 
oligopolic competition in the industry, especially with the appear-
ance of Philip Morris in the Argentine market. This firm adopted 
an extremely aggressive and, as could be seen earlier, considerably 
effective sales policy, since it enabled it to double its share of 
the market. 
The struggle between firms seeking to increase their market 
share and those trying to maintain their position is reflected in 
a sharp increase in advertising costs, since sales promotion is 
the means employed by the differentiated oligopoly in curler to com-
pete. If a firm increases its advertising expenditure in pursuit 
of a larger share of the market, its competitor will be obliged to 
follow suit, since there is a danger that it will lose its share 
of overall sales. 
As can be seen, a struggle of this can lead to similar results 
to those of a price war. To the extent that, from a particular 
advertising expenditure level, returns on additional expenditure 
decrease, this will be reflected in a "reduction in the profit 
22/ This seems to have been the strategy employed by MassalIn 
& Celasco. This is the firm which launched most international 
brands on the market. Of a total of 13 brands, 7 are international. 
The rest have, at most, 2 international brands per firm. 
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margin 23/« As a result, the struggle initiated requires that an 
agreement, whether tacit or explicit, be reached. 
This seems to be what happened in the period 1967-1969. While 
in 1965 advertising costs represented 6«,75» of the total cost, in 
1969 this ratio reached 23„5;?*, t© drop in 1972 to 9.9£. la this 
way, advertising costs during the peak years reach unwonted propor-
tions, with a consequent reduction of the profit margin. This 
happens because sales increase by about 5V> per year, while prices, 
at constant values, drop slightly because of state controls. 
Between September, 196S and July, 1971, the firms agree to 
stop radio, television and cinema advertising, and this is ratified 
by a Decree of the Executive, which in this way became the arbiter 
of competition«, In any case, after the agreement expires, expendi-
ture not only does not rise, but rather decreases. 
The behavior mentioned suggests to us that, in the case of an 
oligopoly, advertising expenditure can be above the level we might 
call "optimum*, since not only is it concerned with sales expansion, 
"but basically the relative share of each firm. This causes an in-
crease in total expenditure by the firms as a group, reaching a 
higher level than that required to achieve the same growth in total 
sales. In this case, a monopoly holder is in a much more advan-
tageous position, because his attention is exclusively centered on 
sales expansion 24/„ 
Therefore, we can conclude by stating that, although the ex-
pansion in demand for cigarettes shown from 1967 onwards can be 
attributed to the sales policy of the multinational firms, the ex-
tent of growth of the overall cigarette market does not correspond 
to the very high level registered by advertising expenditure. Thus, 
the level of expenditure is more an indicator of the sharper rival-
ry between firms than an attempt to expand overall sales. In the 
final analysis, as an orthodox defender of competition would assert, 
this was the force which made market growth possible. 
23/ Telser calculates for the American cigarette industry 
marginal rates of return on advertising, L. G. Telser, op. cit., 
op.473-483« 
24/ According to Scherer, it is to be expected that the ratio 
advertising expenditure-total sales value will be higher under oli-
gopolic conditions than in cases of monopoly or monopolistic compe-
tition. Op. cit., p.334. 
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IV, PRODUCTIVITY AHD EMPLOYMENT IN THE IHDU3THY 
In the previous chapter we analyzed the supply structure of 
the industry. However, we have not yet exhausted all its aspects. 
In this chapter we shall analyse in detail two topics related to 
supplyt productivity and employment. We consider that this is a 
prior step necessary to clarify certain matters before we go into 
the main subject of this paper, related to the technological be-
havior of the industry. 
Certain technological changes assume improvement in efficiency 
in the use of the factors of production. The latter may be re-
flected in the values of the product per man employed 25/* Thus, 
the analysis of the growth of productivity would allow us to de-
tect not only the moments at which certain changes occurred, but 
also the direction they took. In this chapter we develop these 
topics, and also pose some questions which we try to answer in the 
following ones. 
However, th© productivity value, besides expressing - to a 
certain extent - efficiency in the use of the factors of production, 
also reflects the different alternatives in the use of capital and 
labor. In the analysis of employment, we try to show the limited 
capacity of absorption of labor in the industry, quite apart from 
the age or modernity of the technology employed. 
1. Growth of Labetzr Productivity 
From a long term point of view, labor productivity in the 
cigarette industry has shovm a very similar behavior to that of 
manufacturing industry as a whole. In fact, if we analyze the 
growth of both, we can observe that while productivity in the 
tobacco industry grs^s at an average annual rate of 4.2 in the 
period 1957-72, msnufE©tuning industry does so at 3.9/ 
2£/ Greater efficiency in 1ihe use of the factors of produc-
tion is one of the determining factors in the increase in labour 
productivity. However, there are others, such as scale economies, 
substitution of capital for labour. This has been the subject of 
many studies; see, aaong others, E. F, D^nison, The Sources of 
Sconomic Growth in the U.S. and the Alternative Before Pa. Supple-
mentary Baper 13, Cosaittee for Eeoaomie Development, Hew York, 
1962 and C. Kennedy and A. P, Thirwall, "'Technical Progress: A 
Survey", Bcoaoaic Jmmrnl, 1972. 
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Although the productivity growth rate does not exceed that of 
industry as a whole by very much, a comparison with rates observed 
in other branches of industry gives certain evidence which is worth 
emphasising. In this connection, the variations in labor producti-
vity for the period 1951-70 in the 16 industrial sectors in which 
manufacturing industry was divided can be found in the paper by 
Canitrot and Sebess 26/. 
The average annual productivity growth rate in the Tobacco 
sector is 4.4 and is exceeded by only four sectors: Rubber; Chemi-
cals; Non-Electrical Machinery and Transport Materials; and Elec-
trical Machinery; the last tfro sectors had the highest growth rate 
with 5o8 (excluding miscellaneous industries). 
Thus, the cigarette industry is among the branches of industry 
which have shown dynamic growth in labor productivity. 
The values for labor productivity in cigarette manufacturing 
can be seen in Table IV.2. In the period 1957-1973 the product par-
man (measured in packets of cigarettes per worker employed) grows 
at an average annual growth rate of 4.2, that is, that during the 
period it almost doubles its initial value. 
It is appropriate, however, to clarify a point with respect 
to the productivity measure used. Although the correct way would 
have been to use product per man-hour, this information is only 
available from 1970 in IliDSC statistics. Therefore, we had to fall 
back on the information supplied by the Departamento Tabaco de la 
Secretaria de Agriculture y Ganaderla. 
In any case, for the period 1957-73» production per man re-
flects satisfactorily the productivity levels of the sector. Be-
tween the years 1957 and 1970 these values agree with those supplied 
by some of the firms interviewed, since the number of hours worked 
monthly per worker did not show great variation, being in the regim 
of 160 hours per month. Between 1970 and 1973» the monthly hours 
do not vary greatly either, as can be seen from the corresponding 
table. 
In 1974 and 1975, if we take production per man as productivi-
ty value, disadvantages begin to 'kppear. In fact, during these 
years there is a sharp increase in overtime worked, which means 
26/ Canitrot, A. and oebess, P. 21 comportamiento histórico 
(1950-1970) del empleo en la economía argentina, Inst. T. di Telia, 
Bufenos Aires, 1973« 
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TABLE N° IV. 1 










Food and drink 240.06 314.27 1.4 
Tobacco 423.67 962.00 4.4 
Textiles 181.52 307.64 2.8 
Shoes and Ready Made Clothes 190.35 207.41 0.5 
Wood and Cork 73.47 118.49 2.5 
Furniture 89.67 176.35 3.6 
Paper 231.48 501.49 4.2 
Printing 229.20 194.59 -0.9 
Leather 332.70 505.13 2.2 
Rubber 258 . 57 660.53 5.1 
Chemicals 278.75 751.08 5.4 
Oil and Coal Derivatives 1,563.57 2,435.22 2.4 
Non-metalic Minerals 142.46 281.97 3.7 
Basic Metals and Metal Products 132.60 288.57 4.2 
Non-electrical Machinery and 
Transport Materials 129.86 379.98 5.8 
Electrical Machinery 129.86 379.98 5.8 
Miscellaneous 89.64 490.53 9.4 
All of Industry 172.68 364.57 4.0 
Source: Canitrot, A. and Sebess, P.: Op. Cit., Table N° II. 
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TABLE N° IV.2 
Production, Employment and Labour Productivity in the Cigarette 
Production Number Productivity 
YEARS ( thousands of Workers thousands Index Increase 
of Packets) Employed of pkts. base 1960 % 
per worker =100 
1957 1,096,677 5,475 200.3 80.9 
1958 1,117 ,824 4,952 225.7 91.1 12.7 
1959 1,124,375 4,688 239.8 96.8 6.2 
1960 1,103,763 4,456 247.7 100.0 3.3 
1961 1,153,312 4 ,743 243.2 98.2 -1.8 
1962 1,164,839 4,487 259.6 104.8 6.8 
1963 1,190,779 4,345 274.1 110.6 5.6 
1964 1,253,571 4,310 290.8 117.4 6.1 
1965 1,253,831 4,209 297.9 120.3 2.4 
1966 1,206,570 4,119 292.9 118.2 -1.7 
1967 1,239,147 4,055 305.6 123.4 4.3 
1968 1,309,406 3,809 343.8 138.8 12.5 
1969 1,376,807 3,541 388.8 157.0 13.1 
197.0 1,466,280 3,878 378.1 152.6 -2.8 
1971 1,497,168 3,871 386.8 156.1 2.3 
1972 1,584,330 4,251 372.7 150.5 -3.6 
1973 1,666,275 4,294 388.0 156.6 4.1 
197 it* 1,885,415 4,186 450.4 181.8 16.1 
1975* 1,901,138 4,758 399.6 161.3 -11.3 
IkJ Artificially high productivity value because of overtime. 
Source: Drawn up from information supplied by the Cámara de la Industria 
del Cigarrillo y Departamento Tabaco, Secretaría de Estado de Agricultura y 
Ganadería. 
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that the productivity data show artificially high values. There-
fore, we shall analyze the period 1957-73 first, and then the 
years 1974 and 1975 will be considered. 
Prom a study of Graph IV.1 it appears that, while up to 1967 
productivity grows at a steady rate (with the exception of the two 
slight setbacks in 1961 and 1966), it increases sharply in 1966 
and 1969 and then remains at 1969 levels. 
TABLE IV.3 
Hours Per Worker in the Cigarette Industry 
Years Monthly 








Sources III DBG 
If the average annual productivity growth rates for the two. 
sub-periods are compared, it can be observed that, while between 
1957 and 1967 the rate is 4.3» in the following sub-period (1967-
1973) it is 4.1. The average annual rate does not show any con-
siderable variation; but, although up to 1967 productivity shows a 
steady growth, it then twice exceeds 10^ and finally remains at tie 
same level. Therefore, the average annual rate of the second sub-
period is strongly affected by the increases of 1968 and 1969 27/. 
It is tempting to analyze in more detail what occurred from 
1967 on, since it coincides with the purchase by foreign firms of 
three firms in the sector. In the first place, the sharp increases 
of 1968 and 1969 are closely linked to the investments made in the 
industry. In fact, during those years, i&irestments in machinery, 
27/ If productivity had continued to increase at the rate 
registered between 1957 and 1967, the value for 1969 (390,000 
packets per worker) would not have been reached until about 1973. 
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equipment and installations, at constant values, markedly exceed 
those made previously. 
TABLE IV.4 






























Deflated by the Wholesale Price Index for Non-Agricultural 
Products. 
Source; Firms' Balance Sheets. 
As can be observed in Table IV.4, from 1967 heavy investments 
begin to be made in the industry, and then fall after 1969. 
Massalin & Celasco and Compañía Nobleza de Tabacos made 65^ of 
their investment between 1966 and 1969. That is, the sharp in-
creases in productivity registered during 1968 and 1969 were pro-
bably connected with the investment flowing into the industry. 
We have already said that the productivity values of 1974 and 
1975^could not be compared with those of the previous years, be-
cause of the sharp increase in overtime. During those years, the 
monthly hours worked increased by about 14^; therefore, the produc-
tivity measure is overvalued. 
To be albe to analyze what happened during 1974 and 1975, we 
referred to the Physical Productivity Index per Man-Hour Worked, 
supplied by INDEC from 1970. Taking as base: 100 in 1970, the 
values for the years quoted are 94.6 and 94.5 respectively, which 
means that, during those years, productivity measured in man-hours 
is about 5$ below the base year. The INDEC index corresponds to 
approximately 360 thousand packets per man-year, that is, 75* below 
that registered for 1969. Therefore, in terms of the index used 
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Productivity 
/h 
GRAPH N° IV. 1 
Development of Labour Productivity in the Cigarette Industry 
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Source: Table N° IV. 2 
In fable IV.2, it would be 144.5 for 1974 and 1975» which mesas 
that during those labor productivity underwent a sharp fall 28/. 
The values obtained confirm the existence of a productivity 
ceiling,of 390 thousand packets annually per worker; that is, that 
for 6 years this maximum reached in 1969 does not change. The in-
creases which occurred in 1968 and 1969 (in both years it increases 
by 27.2$) are much higher than the trend observed during the period 
1957-1967. But after this "jump®, productivity stagnates* Betweea 
1969 and 1975, productivity rises and falls, but the peaks after 
1969» though near the level of that year, never equal it 29/. 
This last point would modify our previous statement concerning 
the productivity growth rate in the second sub-period, if we in-
clude the years 1974 and 1975. Taking into consideration the maxi-
mum value of 390 thousand packets per man-year, an average annual 
productivity growth rate of 3.1 is obtained; lower than the 4.3 
shown between 1957 and 1967. Therefore, it can be argued that the 
productivity growth rate slows down between 1967 and 1975. 
If labor productivity values are compared with those observed 
in American industry, it can be noted that, although there was a 
relative closing of the gap by Argentine manufacturing it still 
showed less than half the productivity levels of American industry. 
Although one should be cautious in comparing values of American and 
Argentine industry - since it is being done on the basis of produc-
tion per workder-year - for the period 1958-60 the Argentine cigar-
ette industry's productivity was 3.2 times lower than the American, 
while in the period 1970-73 the difference was reduced to 2.3 times. 
This shows a certain closing of the gap by Argentine industry, but 
there is still a significant lag. 
To sum up, labor productivity in the cigarette industry, 
28/ These data were corroborated in conversations with those 
in charge of production in the firms. The fall in labour producti-
vity when overtime increases is caused by two factors: the reduc-
tion in labour performance and also a less efficient use of machin-
ery, because of inadequate maintenance. 
29/ The value of 390,000 packets annually per worker is 
equivalent to about 4,000 cigarettes per hour, at 160 hours per 
month per worker; a value which, in the opinion of those responsible 
for production in the firms, corresponds to the average in the in-
dustry at the moment. 
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TABLE IV.5 
Labour Productivity in. Cigarette Manufacture 
in the United States 
Years Productivity 










Source: Statistical Abstract of the U.S., 1974, U.S. 
Government Printing Office, Washington, D.C., 1974. 
during the period analyzed, was very dynamic. However, from 196/ 
- and contrary to what could have been expected - the entry of 
foreign firms into the industry, far fromu.initiating a new trend of 
long term growth, stimulates a sharp increase in the first two 
years, and then reaches relative stability in productivity values. 
After the two years of sharp growth, productivity stays at the 
same level, as if it had reached a ceiling which is difficult to 
break through. Everything would appear to indicate that between 
1967 and 1969 the factories were "tuned" and that then this process 
stopped. During the 7 sebseauent years the product per man rises 
and falls at levels close to the maximum value. 
What has gone before was probably reflecting a specific be-
havior by the industry. Labour productivity reflects the inten-
sity of use of the labor factor in a specific technology. The 
stagnation of productivity from 1969 - if it is not accepted as a 
chance occurrence - would indicate that the industry chose tech-
nological processes with a certain level of labor intensity. Onoe 
a certain level of productivity had been reached, no effort was 
made to replace labor. 
This point poses a number of questions. iThat does the rela-
tive stagnation of productivity tell us? One explanation may be 
provided by the ratio, cost of labor/price of machinery, to the 
extent that relative prices did not encourage the substitution of 
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labor by machinery. However, the sharp increase in productivity 
in the two years prior to stagnation obliges us to investigate fur-
ther regarding the processes into which investment was directed in 
the peak years. 
Another matter of interest concerns the existence of a produc-
tivity ceiling. What is the relation between this and the vin-
tage of the technology in use in the manufacturing plant? We 
should ask if the utilization of equipment of more recent vintages 
would alter the maximum productivity value. 
Finally, we have seen that the entry of foreign firms signi-
fies an important change in the development of productivity. It 
should be borne in mind that the growth rate slows down. This 
makes us ask whether there is any relation between the entry of 
international firms and the industry's technological behavior. 
Several hypotheses or questions arise from the discussion in 
this section, in which we have basically described certain charac-
teristics of productivity. In subsequent chapters some explana-
tions or this behavior are attempted. 
2. Capacity to Generate Employment 
As was noted in the previous section, labor productivity in 
the industry has grown at an intensive pace - although slowing 
down in the latter years - during the last two decades; at a more 
intensive pace than that shown by production. Thus, the industry 
has behaved as a dismisser of labor. The number of workers em-
ployed dropped from 5,475 in 1957 to 4,758 in 1975. Although the 
average annual rate of dismissal was 0.8, it was not any higher 
because of the strong expansion in production registered from 
1967, with the parallel reduction in the productivity growth rate. 
However, its condition as dismisser of labor is not the only 
outstanding characteristic of the industry. If we bear in mind 
that in 1975 less than 5,000 workers produced 40,000 million ci-
garettes, it is remarkable how few people the sector employs. Of 
the different industrial sectors, it is the one which employs the 
least number of workers. 
Therefore, its effect on industrial employment is almost in-
significant, especially if compared with its share of the indus-
trial GDP. In 1957, it accounted for 0.6^ of employment in manu-
facturing industry and 0.4^ in 1972, while tobacco represented 
1.9% and 1.4$ of the industrial GDP for those same years. 
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TABLE N° IV.6 
Labour Employed in the Tobacco Industry in Relation 
to Total Employment in the Manufacturing Sector 
Countries 
Labour employed 
in the tobacco 
industry 
(in thousands) 
Percentage of total 
employment in the 
manufacturing sector 
United States 94.9 0.6 
United Kingdom 41.3 0.5 
Sweden */ 1.3 0.2 
Canada '••/ 9.9 0.7 
France */ 10.0 0.2 
Japan */ • • • • 0.4 
Italy */ 51.2 1.6 
Argentina (1969) 7.4 0.45 
Brazil (1970) 14.1 0.81 
Colombia (1969) 3.4 1.04 
Chile'(1967) 0.9 0.41 
Venezuela (1970) 2.8 1.14 
V Data from 1955. 
Source: Joe S. Bain. International Differences in Industrial Structure: 
Eight Nations in the 1950's,New Haven. Yale University Press, 1966. 
ECLA . Anuario Estadístico de America Latina, 1973, Santiago 
de Chile, 1971. 
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This phenomenon - the small share of the tobacco industry in 
employment in the manufacturing sector - is also observed in other 
countries. As can be seen in Table IV.6, the effect on employment 
is extremely limited in them all, especially in the developed 
countries. 
If we compare the productivity values in the tobacco industry 
with the other industrial sectors, we can see that in several coun-
tries the industry studied occupies the second or third place. It 
is an industry with a high Product/Labor ratio. This, its low 
capacity to create employment is a direct consequence of the high 
product per man value it generates. 
That is, it can be stated that the sector technology is in-
herently low labor intensive. What must be emphasised is that the 
utilization of a limited number of workers is characteristic of 
cigarette production. Thus, given its high Product/Labor ratio, 
the sector is severely limited as a creator of employment. Its 
capacity to generate employment is, in fact, practically nil 3fi/. 
TABLE IV.7 
Location of the Tobacco Industry 
in Order of Productivity 
Ecuador 3rd (1969) 
Peru 2nd (1969) 
Venezuela 2nd (1966) 
O.S.A. 3rd (1969 
Argentina 2nd (1951 & 1970) 
Source? V.E. Tokman, Distribucidn del ingreso, Tecnologia 
y Empieo. ILPES, Santiago de Chile, 1975» 
Statistical Abstract and 
A. Canitrot and P. Sebess, op. cit. 
These conclusions do not agree with the image of a "traditxoBl" 
industry, which is normally given to the manufacture of cigarettes. 
30/ If we assume an annual increase in production of 5$» 
without an increase in productivity (similar to what has happened 
during the last few years), the cigarette industry would create 
200 new jobs per year. 
- 4 6 . 
Usually industries characterised as traditional are those which 
utilize more labor intensive techniques and have a low labor pro-
ductivity growth, found in sectors which produce non-durable con-
sumer goods. Prom this it can be deduced that the utilization of 
strategies based on expansion of demand for this kind of goods 
would enhance the absorption of labor. 
As we have seen, the cigarette industry would not comply with 
any of these attributes, except that of producing mass consumer 
goods. But, although it can be argued that it is an exception in 
this kind of industry, this does not seem to be the case. Accord-
ing to Tokraan, there is no direct relation between production of 
"traditional" consumer goods and intensity of labor use 31/» In 
his study of the industrial sector of some Latin American countries, 
it can be seen that when the industrial groups are separated into 
branches or sub-branches, some of them - such as beverages and 
tobacco - have a product per man exceeded only by oil and coal 
derivatives; and others, like the food industry - although to a 
lesser degree - show a productivity much higher than the average 
of the manufacturing sector. Only shoe and clothes production and 
furniture manufacture are highly labor intensive. 
Thus, the categorization of traditional industries is a very 
relative matter. A particular industrial sector cannot be called 
- as a whole - traditional, stagnant, dynamic or modem; since 
within each sector there are different branches and sub-branches 
•vitn very different behaviors. The performance of the sector as p. 
whole will depend, therefore, on the relevance of the different 
orancnes and sub-branches at each particular time, i^ rom this 
arises the need the analyze in greater detail the specific inaus-
trial groups in order to determine different kinds of behavior. 
Another way of showing the limited capacity to generate emnLcg*-
nent found in the cigarette industry, is to calculate the differ-
ence between employment at the present time ana that which wouli 
result ,'rom utilizing an older and, therefore, more labor intensive 
technology. That is, we can ask ourselves the following ouestion: 
to what extent would employment increase at the moment in Argentina 
(with 1973 production, for example) using a second vintage techno-
logy? And, at the same time, what would be the difference between 
the level of employment thus obtained and the present level? 
In order to be tble to measure the effect on employment of 
31/ Tokman, tf. 5. Op. cit. 
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alternative older technologies, the following exercise can be 
carried out ¿2/: there is information on employment and produc-
tion of the sigarette factories of North Carolina and Virginia xor 
1929 and the statistics are reliable 3,3/• that year, the tech-
nology was 2nd vintage, since during the Pirst ftorld $ar more pri-
mitive techniques had been discarded. This allows us to estimate 
the volume of employment in the Argentine cigarette industry, if 
a Bnd vintage technology were used. 
Let us suppose, in the first place, that it were feasible to 
use this technology (second vintage, well developed and proven) in 
Argentina for cigarette manufacture. This assumption leads us to 
two others: a) that equipment of this vintage could be found, 
bought, or made andb) that the Argentine cigarette market were com-
pletely for 70 mm non-filter cigarettes, since the long filter ones 
did not exist in 1929. 
The productivity levels reached in the North Carolina and Vir-
ginia factories are representative of second vintage technology, 
since in 1929 these factories produced 4,959 million packets of 
20 cigarettes, that is, 81.0^ of United States production at that 
time. 
»Ye must bear in mind some limitations. In the first place, 
we refer here only to employment of laborers, both in the United 
states and Argentina. Using second vintage technology would in-
crease employment of laborers, but this would have a depressive im-
pact on employment of skilled workders, such as technicians, clerks, 
ouality control personnel etc. Utilising a more mechanized tech-
nology almost always involves increasing employment of this kind of 
personnel. 
In the second place, the data on employment in the United 
otates for 1929 also include people involved in the manufacture of 
cigars, although production of these was minimal in North Carolina 
32/ The analysis uses part of the methodology of the so-called 
"new economic history". See Conrad, A. and Keyer a. The Economics 
of Slavery and other Studies on Econometric History, University of 
Chicago Press, Chicago, 1964; and Pogel, S» Railroads and American 
iconomic Growth. John Hopkins Press, Baltimore, 1964. 
22/ M. Tilley, The Bright Tobacco Industry 1860-1929, Unv 
versity of North Carolina Press, Chapel Hill, 1948, and U.S. Jeoart-
ment of tne Treasury, Bureau of Internal Revenue, Annual Report of 
the Commissioner of Internal ¿evenue, 1929. U.S. Government Printilg 
vffice, »ashington D.C., 1930. 
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and Virginia« However, there was considerable production of loose 
tobacco for rolling cigarettes and for pipe smoking. This implies 
that the productivity values may be, to some extent, undervalued 
i4/. 
Thirdly, the number of worker-hours worked during that year 
must be bora© in aind. It is probable that the number of hours per 
day worked per worker was more than eight. Although in the larger 
factories at that time there were labor agreements with unions 
(National Tobacco .orkers Union), it is possible that in some fac-
tories 10-hour shifts were worked. 
ooae productivity indices (production per worker-hour) in the 
United States cigarette industry for the period 1919-1957 have en-
abled us to work <&J£ the number of worker-hours worked in the in-
dustry in 1929 35/» According to these calculations, only 1257 
worker-hours were worked in the year, whereas in the 1950 's 1929 
worker-hours annually were reached 36/. 
This leads us to suppose that that year there were a fair 
number of workers who did not work permanently, but who were inclu-
ded in the employment data. ?urthermore, during those years, 
minors were employed temporarily, and they must also be included 
in the statistics 31/. Thus, with the information about over-
valued employment for 1929, our estimates of possible employment 
34/ In Argentina, at the present time, cigarette factories 
also produce - although in smaller proportion - loose tobacco for 
rolling cigarettes and for pipes, 
.3.5/ U.S. Department of Commerce, Bureau of the Census, His-
torical Statistics of the U.S. from Colonial Times to 1957 (flash-
mgton J.C., U.S. Government Printing Office, I960). 
36/ According to ibidem, the productivity index for 1929 was 
55.4, the base index being 1947: 100, 328.7 packets of cigarettes 
per worker-hour. That is, 182.1 packets per worker-hour were t>ro-
iuced. As production in .»orth Carolina and Virginia was 4,95° 
Billion packets, we get 27,2 32.5b hours worked which, divided by 
the number employed v. ¿1,660 workers) gives us 1,257 worker-hours 
••orked during the year. 
37/ See M. &. i'illey, op. cit. v ' —ill mm ii in 
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in Argentina may be rather excessive jr8/. 
TABLE IV.8 
Employment. Output and Productivity in Cigarette Factories: 
North Carolina and Virginia (1929) and Argentina (1973) 
North Carolina Argentina 
and Virginia 
«orkers employed 21,660 4,294 
Cigarette Output 
(Thousands of pkts) 4,959,050 1,666,275 
Productivity ( thousands pkts/worker) 228. 9 38Ö.O 
Source: United States: N. M. Tilley, op. cit.; U. S. Depert-
ment of the Treasury, op. cit. 
Argentina: Calculated from data from the Cámara de 
la Industria del Cigarrillo and from the Depto. de 
Tabaco, Secretaria de Agricultura y Ganaderia. 
•ith the data from the previous table we can begin to calcul-
ate ooesible employment in the cigarette industry in Argentina. 
As can be seen, productivity in 1929 in the two states of the 
United states was a little more than half Argentine productivity 
in 1973. If Argentine cigarette production in 1973 is divided by 
the productivity of North Carolina and Virginia in 1929» we obtain 
the Argentine worker employment which would result from the 
utilization of second vintage technology. 
Output in Argentina in 1973 « Worker Employment 
Productivity in United States in 1929 in Argentina Using 
I929 Technology 
1.666.275 packets = 7,279 Workers 
228.9 Thousand Packets/.Vorker 
38/ ."'or Argentina, the calculation is made for 1973, because 
of the problems of measuring production per worker employed during 
1974 and 1975 as a result of the increase in hours worked monthly 
per worker. 
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That is, employment » with a productivity of 1929 in the 
United States - would be 7,279 workers. Given that worker employ-
ment in 1973 was 4,294, the utilization of 2nd vintage techniques 
would increase employment by 2,985 people; that is, by 69.5?» with 
respect to employment in 1973 3ff/. 
Proa the exercise we can draw the following conclusions; 
a) The industry's capacity to generate employment is very lia 
®ited, even if a more labor intensive and relatively older techno-
logy were used. 
b) tie have utilized certain assumptions and estimates which 
undervalued the labor productivity of second vintage technology. 
Therefore, the increase in employment may be even less. 
c) ?rom the point of view of employment in the industry {with-
out talking into consideration retrospective effects, such as 
suppliers of equipment, etc,), the return to a second vintage tech-
nology is not justified. The obsolescence and lowered quality of 
the products, together with the problems of manufacture and/or im-
portation of equipment, would be "very serious, so that it is not 
possible to argue reasons of labor absorption. 
39/ xn the same way it could be calculated by how much emplty-
ment would be reduced in the Argentine cigarette industry if a 
middle vintage technology like that used in the United States in 
1973 were used. Taking the productivity value in the United States 
in 1973 (see Table IV,5) - since the monthly hours worked per 
worker are very similar in the two countries - employment would be 
reduced to 2,014 workers. 
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V. CHARACTERISTICS OF THE SECT03 TECHNOLOGY 
1. General Characteristics of the Productive Process 
Before describing the historical development of the inter-
national technological frontier in the cigarette industry and the 
characteristics of Argentine technology, we shall try to clarify 
certain concepts. In this section, besides an overs.ll examination 
of the general manufacturing processes, the scales of production 
required and the degree of divisibility of the process are examined. 
Cigarette manufacture has three different stages or processes. 
In each one of them there are different operations which are carried 
out with several machines or manually and which we now describe. 
The first stage is the preparation of the tobacco fibre 40/• 
The tobacco, compressed into bales of 100-200 kgs each, first 
passes through a vacuum chamber to open it up and then goes on to 
the line where the conditioning, moisturising, drying, etc, opera-
tions are carried out. Once tne tobacco is depostied on the line, 
a number of conveyor and feeder Delts carry it automatically to 
the different machines, until the fibre is stored for subseouent 
making into cigarettes. The open tobacco strips are first of all 
steam-trested to soften them, then they may be cleaned of sand and 
undergo several s'¿ages of pre™drying and cooling. All these opera-
tions are carried out in large cylinders or drums (600 kgs per hour 
or more) with ingredient injectors and steam or heaters. After 
having been treated in this way, the tobacco goes to the blending 
sxlos where the different types and classes for a specific brand 
are blended, 
JO far, we have spoken only of the sheets of tobacco leaf. 
Tne stems fro® the striDping "process undergo a similar treatment, 
40/ Before the fibre preparation process as such, several 
pre-manufacturing operations which clean and prepare the green leaf 
from the field, including cleaning, stripping, classification into 
processing types, storing and maturing, are carried out. All these 
operations are usually carried out in processing plants in the 
tobacco-growing areas of the country and in this paper we do not 
analyse the technology employed in these plants. It should be 
emphasised that the treatment of tobacco in the fibre preparation 
orocess differes from one firm to another, for which reason we 
iescribe the most general characteristics. 
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except that, as they are thicker, they pass through rolling mills 
which press them for separate cutting into fibre. 
Before cutting, the leaf and stems may pass through casing 
cylinders in which certain essences and molasses are added to them. 
Then they are moistened sufficiently for the cutting machines, 
which contain self-sharpening rotor blades. 
Once cut, the leaf fibre is blended with the stems and they 
go to other casing cylinders to receive top flavoring ingredients. 
The blended fibre is deposited in small boxes to await making up. 
During this storage period of 2-3 days, the blend settles and 
reaches a uniform aroma and flavor. 
The second stage is the making up of the cigarettes themselves. 
The fibre goes to the processing machines by means of a pneumatic 
system, using buckets, or they are loaded manually with forks. The 
processing machine makes up the cigarettes as follows: a roll of 
cigarette paper (about a metre long) is fed through a mechanism 
which prints the brand name and then through a tube which receives 
a continuous flow of fibre. The paper with the fibre is fed into 
another tube which makes a continuous cigarette which is stuck, 
closed and dried by a heat press. Afterwards a rotor blade cuts 
the continuous cigarette into the correct size for the brand. If 
it is a filter cigarette, it goes to a filter machine which places 
a filter tube between two units, covers it with paper and then 
sticks it and cuts it in half, making two filter cigarettes. From 
the filter machine, the finished products go to a belt to be ins-
pected and packed in trays of 4,000 cigarettes. Most of the making-
up machines in Argentina produce between 1,300 and 2,500 cigarettes 
per minute. 
The manufacture of acetate filters is similar to that of 
cigarettes in the sense that the acetate fibre is directed through 
a number of guide tubes to form a continuous filter a metre long 
which is then cut into tubes. 
The trays of 4,000 cigarettes are transported to the packing 
section, which is the final manufacturing process. The packing 
machines take 20 cigarettes, inspect them and wrap them simultan-
eously in silver paper and the brand packet. Then the packets are 
closed and the tax stamp is stuck on. These machines work, in Ar-
gentine factories, at a speed of about 140-150 packets per minute. 
The stamped packets then go to the cellophane wrapping mach-
ines, where they are wrapped in cellophane with the opener strip 
and sealed with a heat press. 
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Once wrapped in cellophane, they are taken to the haling ma-
chines, which make up the 10 packet cartons £1/. The made up 
cartons go to a table where they are packed manually into boxes of 
50 to 60 units® 
After this brief description of the general orocesses of 
cigarette manufacture (see Diagram 1), it is possible to see that 
the technology is not very complex. Furthermore, the basic otjer»-
tmf7 technology incorporated into the machines is designed and 
developed outside the sector by the equipment manufacturers, so 
that it is known throughout the world and improvements and new 
developments are immediately disseminated. 
It follows from the summary of the three manufacturing pro-
cesses that some technological requirements or control operations 
rre necessary to ensure efficient and economic cigarette produc-
tion. In the first place, the temperature and moisture of the 
tobacco must be strictly checked. The quantities of tobacco w'ni<±. 
must be transported from one process to another and the movement 
of the cigarettes through the different machines must be carried 
out by means of a controlled and sufficiently mechanized flow, 
quality and homogeneity of fibre, cigarettes and packets must be 
constantly checked by the technical staff and/or by automatic con-
trols. 
¿one of these operations is carried out with scale economies; 
on the contrary, the technology of cigarette manufacture is highly 
divisible 42/. In almost all its aspects, it is easily adaptable 
to small scale production. Moisture and temperature control can 
be carried out perfectly well with very small quantities and there 
is no reason for thinking that it would be advantageous to do it 
with large volumes. The flow of tobacco and materials would seem 
to be more awkward when quantities are greater. The number of 
staff required to inspect and check is not very high and is easily 
adjustable to the operating volume of small or large plants. 
41/ The packaging for packets of 20 cigarettes, as also for 
cartons of 10 packets, can be either of paper or cardboard? what is 
different in some cases is the machinery used. 
42/ On the divisibility of technology, see Richard B. Tennanti 
The American Cigarette Industry, Yale University Press, New Haven, 
1950, pp.237-245. Although the present technology is much more 
mechanized and automated than that of 1950, divisibility of the 
manufacturing process continues to be its outstanding characteris-
tic. Thus, Tennant's analysis is still valid. 
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Diagram 1 
Description of the Production Process used in Cisarette Manufacture 
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¿ut even more important is the fact that the machinery em-
ployed is easily adapted to limited scales of production. Tobacco 
cutting, making up and wrapping require machines of a certain de-
gree of technical complexity, but there is no scale economy, be-
cause the production of each one is small in relation to the total 
output of a firm, whatever its size. These machines are relatively 
small in size and self-contained, each working independently of tte 
others. The efficiency of a single cigarette producing machine is 
equal to that of a large number, if we leave out the cost of main-
tenance and supervision, for which reason a certain degree of in-
divisibility appears only in some indirect costs. The same charac-
teristics can be observed in the packing machines, the cellophane 
wrapping machines and the balers. 
A proof of the high degree of technological divisibility is 
seen in the following table, which shows the quantity of each one 
of these machines in the four factories in the Federal Capital. 
Even in a medium-sized market like Argentina, each firm has many 
machines carrying out the same process, which allows adjustment of 
the plant to the size of the local' market. 
TABLE V.l 
Average Number of Machines Per Cigarette Factory 
in the federal Capital 

















jpuree: Drawn up by the authors from data provided by the 
firms. 
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2. Description of the Historical Development of the Inter-
national Technological Frontier 
It is appropriate, at this point, to recapitulate on the con-
cept of technological change. This can appear in two ways: one, 
by means of the introduction of new products or the improvement or 
greater sophistication of existing ones; another, by means of 
innovation at production process level, which allows more efficient 
utilization of factors of production. Naturally, these two mani-
festations of technical progress never occur in an absolutely pure 
form; rather, one usually prevails over the other. 
a) Technological Change in Products 
Many changes have occurred since the time when the Spaniards 
copied cigarettes from the Aztecs 43/» Its predecessor, disco-
vered in Mexico, was very similar to the modern cigarette, although 
the tobacco was ©rapped in vegetable material which was possibly 
tender maize leaf. From Spain,.the cigarette (made of paper) 
spread to Portugal, Italy, Turkey, Russia and Egypt, and at the be-
ginning of the 19th century was no longer a novelty in these coun-
tries 44/; however, it took more than 50 years to become known in 
Northern Europe and the United States. In the 1860's some Turks 
and Greeks began to make cigarettes in New York, but as an industry 
it did not take shape until about 1870. At that time the product 
was made by hand everywhere, using tobacco from the East, while in 
the United States and England some Virginia tobacco was added. 
As in the introductory stage of all products, the form and 
characteristics were not standardized; there were cigarettes of 
several sizes, with different kinds of packets and different quail-
ties of tobacco. This situation continued even when mechanization 
began. 
Standardization of the product was reached in the United 
States, England and Prance about 1913-14. In the United States, 
Camel cigarettes were launched with the "American Blend" of Bur ley, 
Virginia, Maryland and Oriental tobaccoes. In England, Player's 
appeared (with 100^ > Virginia tobacco) as the standard "English 
43/ For the origin and history of the cigarette, see Tilley, 
Bright Tobacco Industry, op. cit., pp.504-10. 
44/ Ibidem, p.504 
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¿lend". Both cigarettes were packed as they are todays Camel in 
paper packets of 20 cigarettes ("soft pack" or "soft cup"), and 
Player's in cardboard ("slide and shell box"). In 1932-33 firms 
introduced the cellophane wrapped packet to keep the cigarettes 
fresh. 
During all this period, the size was always 70 mm. and all 
cigarettes were non-filter. In the United States new products were 
tried out, such as: mentholated cigarettes (1934), longer ones 
(80 and 85 mm) and also with a type of filter (1938), but they were 
not successful commercially. After the Second World War, longer 
cigarettes began to experience a certain degree of growth and, in 
1952, acetate filter cigarettes were launched, and rapidly increased 
their sales until they became the most important proportion of the 
United States market (87^ of sales in 1975). 
As can be seen in Table V.2, from their introduction in 1ho4 
to the present time, 100 mm cigarettes have captured about 27> of 
the United States market and the 120 mm cigarette shows 1.1?» in 
the first year it was launched. There have also been various modi-
fications in packaging, such as cardboard packets ("hinge box") 
since 1956. 
.Ve should asfe whether the latest changes introduced into the 
product are really relevant. Often things like new forms of pre-
sentation and marketing give a novel appearance to products which 
in fact do not include any substantial innovation. This may be 
the case, for example, with the extra long cigarettes of 120 mm 
or even those of 100 mm. However, we consider the 120 mm for® as 
one of the products on the international technological frontier in 
cigarettes, because of their repercussions on the equipment emplc$«i, 
or because of the possibility of applying technical adaptations. 
A product which really introduces innovations and more ad-
vanced technology is the low nicotine and tar content cigarette 
(total particular material - TPM) This is the result of the 
growing concern in the United States over the harmful effects of 
cigarettes on the smoker's health. Since their appearance in lyo?, 
they have gradually increased sales, till they covered about 15?® cf 
45/ See Mark D. Hosenzweig, ^ ow-Tar Technology: A Burning 
Issue for Cigarette takers, Chemical Enytneering. June 21st, H-76, 
pp.78-84. 
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the United States market in 1976 46/. Essentially, from the point 
of view of technological change, this product represents the inter-
national frontier. As its design is new and higher consumption 
would involve certain changes in production technology, it is worth 
examining it in some depth. 
TABLE V.2 
in United States Sales in 1975 
(in percentages) 
Form of the Product Sub-totals Percentage 
1) 70 mm non-filter 5.4 
2) 85 mm non-filter 7.6 
3) 85 mm with ordinary acetate 52.8 
filter 
- non-mentholated filter 34.3 - mentholated filter 15.7 - activated carbon filter 2.8 
4) 100 mm with ordinary acetate 
filter 25.4 
5) 85 and 100 mm with low tar 
and nicotine (* ) 7.7 
6) 120 mm with ordinary acetate 
filter 1.1 
(") The 70 and d5 mm very low tar and nicotine content 
(l-7mm) cigarettes are not included because they came 
on sale in 1976. 
source: Authors' own calculations, based on information 
from John 0. Maxwell, "1975 Cigarette Report*, 
Tobacco Reporter, Vol. 102, M'9 11 (November, 1975)» 
pp.20-25. 
In general, there are two types of low nicotine and tar content 
58/ Ibidem, pp.626-27. 
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cigarettes, which are the result of different processes and designs, 
deducing the amount of nicotine and tar to certain levels can oe 
achieved with a relatively well known technology. In the United 
States the product is considered to have low nicotine and tar con-
tent if it contains less than 0,9 milligrams of nicotine ana less 
than 14 milligrams of TPK. These levels can be achieve with what 
we call a "-ohysical process" 47/. Phis reduction process is oasec 
fundamentally on three techniaues: in the first t>lace, the cigar-
ette contains less tobacco fibre because of "puffing". Secondly, 
a more porous paper is used and/or one with perforations around the 
filter to dilute the smoke with more air. Finally, a blend of 
tobaccoes with a lower nicotine and tar content is used 48/. 
The other process to lower these level« is what could be 
called a "chemical process11. A problem presented by the previously 
described techniques is that, although it is possible to lower the 
nicotine and tar content in the smoke, the cigarette's taste dimin-
ishes at the same time. tfith less and less nicotine and tar (there 
are brands in the United States with only 1 or 2 ag of tar), the 
cigarettes gradually lose flavor: The chemical process tries to 
retain the smoking flavor by means of new ways of treating the to-
baccoes, the design of special filters and the use of synthetic 
materials (up to 3050 blanded with the fibre 4ft/. While the Euro-
pean cigarette firms have concentrated on experimentation with syn-
thetic materials to replace tobacco, the American firms have given 
.Tiore emphasis to the development of desi@is for filters and natural 
treatment of the tobacco ?0/. (Whatever the final result of these 
experiments, the fact is that the low nicotine and tar cigarette is 
at the international technological frontier in products. 
Table V.3 is intended to synthesize the main cigarette design 
changes over time. 
47/ The first cigarettes of this type were exclusively the 
result of physical processes. See Max Samfield, "Low-Tar-Nicotine 
Content Design", Tobacco International, Sept., 1973, pp.26-28. 
48/ The concentration of nicotine and tar components is much 
greater in the higher and medium level leaves of the tobacco plant 
and in some varieties more than others. Thus, by using the lower 
leaves of new varieties with low nicotine and tar content, levels 
can be significantly reduced. 
49/ Hosenzweig, Low-Tar Technology, op. cit«, pp.79-84. 
¿0/ Ibidem, p.82. 
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TABLE N° V. 3 
Shifting of the International Technological Frontier in Products 
(On the basis of introduction into the United States) 
YEAR Si: se 
Characteristics 
Filtrat ion 
of the Cigarette 
Nicotine/Tar Level 
(TFM) 
1913 70 mm non-filter High (more than 24rags TPM) 
1938 80-85 mm non-filter High (more than 2i+rags TPM) 
1952 80-85 mm ordinary acetate filter 
Medium 
(16-24mgs TPM) 
1964 100 mm ordinary acetate filter 
Medi um 
(16-24mgs TPM) 
1965 85 mm special acetate filter 
Low 
(7-15mgs TPM) 
1967 100 mm special acetate filter 
Low 
(7-l5mgs TPM) 




1975 70-85 mm special acetate filter 
Very Low 
(l-6mgs TPM) 
Source: Drawn up by the authors, from data from John C. Maxwell Jr., "1976 
.igarette Report", Tobacco Reporter Vol. 103 N° 11 (November, 1976), pp 16-17 ana 
Rosenzweig, Low-Tar Technology, op.cit. pp. 78-80 
rfe must make it clear that, depending on the time, the cigar-
ette market (kind of product) is made up of different forms, though 
it is necessary to point out that some of these have already entered 
the stage of decline of their life cycle, while others are in full 
growth or maturity. In general, the majority of sales of a parti-
cular kind of product will be of a relatively mature form. Such is 
the situation in the United States (see Table V.2), where the two 
forms of non-filter cigarettes hold only of the market and con-
tinue to decline every year. The 85 mm filter cigarettes hold more 
than half the sales, keeping a stable level as a mature of form of 
the product. Those of 100 mm with a filter seem to have entered 
the mature stage with 25.45* of the market; on the other hand, the 
two forms at the height of their development are the 85-100 mm 
filter cigarettes with low nicotine and tar content and the 120 ram 
ordinary acetate filter type. Although they only have 8.8^ of the 
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market, these are the products which represent the international 
frontier» 
b) Technological Change ia Processes 
The historical development of technology for cigarette manu-
facture is a very broad subject which we cannot discuss in detail 
in this paper» However, w© attempt to make a brief summary of the 
most significant advances in processes, emphasising the most recent 
ones. 
The first cigarettes were made by hand by craftsmen but, even 
with skilled labor, a single persona could not make more than ¿,000 
cigarettes per 10 hour day increasing labor costs and 
labor problems, such as the supervision of workers, the lack of 
mechanization represented a bottleneck for the incipient industry. 
In the period 1877~85, two machines were invented which x>er-
mitted the sector's subsequent expansion, the most important being, 
obviously, the cigarette making-upi machine invented by a young man of 20, Jams Bonsack 52/. In its general desigai, this machine 
worked exactly like the modem ¡aaking-up machines, had a fibre feeds; 
made the continuous cigarette, included rotor blades, etc. The ori-
ginal machines worked at an average speed of 200 cigarettes per 
minute with only 3 permanent operators 53/« It can be stated with-
out exaggeration, that the Bonsack machine revolutionised the in-
dustry» 
The other technological change of importance during the 1850's 
was the fibre cutter invented by Pease and improved by John B. Adt 
54/. Previously, the tobacco could not be cut into fibre, but was 
broken down end crushed into small pieces. »7ith the introduction 
5_1/ R. Tennant, The American Cigarette Industry, 
p,17° 
52/ For the history of the Bonsack cigarette-making machine, 
see Tilley, Bright Tobacco Industry, op. cit., pp.568-76 and 
Tennant, The American Cigarette Industry, op. cit., pp.19-22. 
'22/ Tilley, Bright Tobacco Industry, op. cit., p.572. The 
output of a single Bonsack machine was the equivalent of the manual 
work of 48 workers. 
¿4/ Ibidem, p®56S° A similar machine was invented by Robert 
Legg in England, and it was subsequently used in factories through-
out the world. 
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of the machine, meehanical production of cigarettes with a fine and 
even fibre was made possible. 
About 1890, other improvements in the fibre preparation pro-
cess occurred. In the first place, the drying machines invented 
by Proctor made possible the storing and aging of the tobacco for 
two or three years, to improve the quality. There were also advan-
ces in the application of ingredients with Frost-Carter's casing 
cylinder 55/. 
An innovation which revolutionised the progress of the industry 
almost as important as Bonsack's machine, occurred in the prepara-
tion of the fibre for the manufacture of the American Blend type of 
cigarette. Before 1913, Burley tobacco was not used because when 
cut it lost its flavor. As this tobacco absorbs essences and mo-
lasses much more easily than Virginia or Turkish tobacco, the in-
corporation of 30-35?" of Burley in the blend permitted a very impor-
tant change in the product. After several years of experimentation 
with casing and cutting, R. J. Reynolds succeeded in eliminating the 
los of flavor by means of a preliminary drying process j>6/. 
From 1920 there were remarkable improvements in the output and 
quality of the cigarette making-up machines, reaching a speed of 
about 800 units per minute ¿2/« Furthermore, a number of smaller 
changes rationalized production by means of the installation of con-
veyor belts to facilitate the flow of tobacco, materials and finiàed 
products. The use of air-conditioning and compressed air for greata* 
control of temperature, humidity and waste elimination was also em-
phasised. Finally, there were improvements in the design of treat-
ment cylinders (Carrier Softening Machine) and of the rotary Quests 
type cutter, by Briggs-Shaffner 58/. 
During the 1930's, the first cellophane wrapping machines 
appeared and the cigarettes began to be packed in containers of 10 
packets, either paper or cardboard. From 1935, the first making-up 
machines of what could conventionally be called "3rd vintage" were 
55/ Ibidem, pp.582-83. At the same time glycerine and alumin-
ium paper began to be used to keep the cigarettes fresh. 
56/ Tennant, American Cigarette Industry, op. cit.» p.76 and 
Tilley, Bright Toba"cco Industry, on. cit. , pp.610-12. 
57/ Tilley, Bright Tobacco Industry, op. cit., p.615. A 
typical cigarette making machine of this 2nd vintage was the famous 
Molins Cigarette Making I/iachine which appeared in 1924. 
58/ Ibidem, pp.626-27. 
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tested, with speeds of over 1,000 cigarettss per minute. These 
making-up machines were like prototypes of the AMP 1-90 (models 10, 
12 and 14), frequently used throughout Latin America and in the rest 
of the world. The first AMI 3-79 packing machines appeared with 
outputs of 70 to do packets per minute. In this decade, the linking 
of the different processes began to be perfected, with the addition 
of pneumatic transport systems. Besides the mechanisation of the 
tobacco flow, automatic humidity and temperature control in fibre 
preparation was successfully installed ¿2/. However, in the inaxarg-
up and racking processes there was no link-up between the machines, 
nor automatic Duality control. The transportation and feeding of 
the fibre into the cigarette making machines was still done manually 
as was the supply of trays of cigarettes to the packing machines and 
of rackets to the cellophane wrapping machines ana balers. 
iXiring the Second world War, there were practically no trans-
formations, because of the lack of new machinery and scarcity of 
raw materials, so that the firms were unable to supply a rapidly 
growing demand, Despite this, production increased by 45?» between 
1939 and 1945 60/. After the wa-r, there was an almost complete re-
newal of installed caoacity, not only in the United States, but in 
many countries, with nachinery of the so-called 3rd vintage. That 
is, cigarette making machines with 1,000 to l,dOC cigarettes per 
minute, pacKing machines with outputs of over 70/oC packets per 
minute, cellophane wrapping machines with the same capacity and 
oalers with a capacity of up to 50-55 cartons per minute. 
•/ith the launching of the filter cigarette (1952), filter uach-
mes were developed to be attached to the cigarette making-up machines. 
A tvxiical nachine of tms oeriod was the AlaP 1-122. Arouna ly5t, 
tr.e cardboard pacKet was brought on to the market ("Crush-J- roof roi, 
" VI i;s-Top JOX ', etc./, wnic - required another nodel of oacicing 
machine, one of tne nost usea -nacrunes of this t^pe was the O-IP.S 
linge iiiid Packer (HkP 1), with an average speed of 100-140 oackets 
per uinute, according to the ouaiity of the raw material 61/. 
59/ -i. ¡<-4 Gone et al, Cigarette Industrv ;iules Out riule-of-
:'humb", Chemical and .uetallurgica3 engineering, Vol. 43, ^ 5 1, 
Karch, 1936, pp.126-31. 
bO/ Pennant, American Cigarette Industry, op. cit., pp. 
61/ Today there are about 3,000 ¿olins HLP 1 packaging 
ehines functioning in 75 countries, with variations in the Kin.';s 
of o^cKet. ^ee ".«ew generation of i^ olins ¡Lachinervj n.olins' 
jepu'or^ Exhibition .^ tep /orvwr; in engineering1! iobacco .teioorter, 
/ ji. :, 'y 2 , .'Pi.T.i?r', 1976, pp.50-52 . 
_ b5 = 
In the 1950's, a number of advances occurrec, designed to 
achieve a greater integration of the manufacturing orocesses, 
There was rationalization on the fibre preparation lines, and at 
the same time, the flow of finished products was mechanized by -neair 
of trey loaders, conveyor belts with photoelectric controls, etc. 
„0wards the ena of the decade, the first cigarette making-up 
nacnines to exceed l,oGC cigarettes per minute appeared 6'cj, ¿hi £ 
4th vintage n?d an average production speed of 2,ooG units, which 
gradually increased by -neans of technical improvements till an 0 u-
pat of , , ¿00 cigarettes per minute was reached, -he filter machines 
also ha a to be improved to prevent their placing a limit on the new 
soeects. »new and improved duality and weight control systems were-
incorporated into botn machines, Cigarette making-up machines 
typical of this 4th vintage were the Molins Lark VIII (l95o) ani, 
j.ater on, tne dauni '¿arant I, connected to the Molins PA-7 ana riauni 
..ax filter machines respectively. 
About 19o5» other innovations occurred in the fibre preparf?tiai 
stage, amongst which the process of pumping gas into the fibre 
"puffing") to achieve more economical use of the tobacco and a 
oetter made cigarette stands out. This process, whicn allows an 
increase in the volume of the fibre of 3-105» and is used with /ir-
ginia and ¿urley tobaccoes, was invented as the result of the high 
cost of tobacco as a raw material. If we add to this other aspects, 
sucn as the greater share of filter cigarettes (which contain less? 
fibre) in production, it can be deduced that a reduction in the 
nuantity of tobacco per cigarette made was brought about 63/» an-
other innovation is the retrieval of tobacco waste ana its sub-
seouent utilization in production by means of an agglomeration pro-
cess {"sheet"). 
As far as the packing machines were concerned, they were im-
oroved ana redesigned to achieve greater st>eed and efficiency and 
better materials ouality control. These changes came both from the 
gradual improvement of already existing models (as with the AMP 3-79» 
¿2/ <nen the speed of cigarette making machines is mentioned, 
the ouantity is always given in units 70 mm in length, to allow * 
homogeneous comparison between different models. »ith products of 
different sizes, with and without filter, the average output varies. 
¿3/ for example, "The Effects of Puffing and Imported 
heef: .0. Johpcco Content Jown 33> ii Decades, Tobacco .ie pos-
ter, </oi. 102, ;; * 12, jeceraber, 1975, op.55-37. 
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series 1,400 and 3*000), and from new desigas (Hauni KX»Y/) . The 
same thing happened with the cellophane wrapping machines, such as 
the Scendia seizes 500, 600 and 700, the AM? SOD and the Hauni 
Trabant. 
It should be pointed out that the 4th vintage cigarette making-
up machines were also gradually modified during the 1960's, with the 
development of different models of the original designs (as in the 
case of Garant 2 and 3 or Molins Mark VIII - SM and D). 
Prom 1971, a big jump occurs in the technological development 
of the industry, which has revolutionised almost all the manufactur-
ing processes. With some very important advances introduced into 
the cigarette making-up machines, higher speeds were achieved, giving 
an output of over 4,000 cigarettes per minute. In order to be able 
to link speeds and/or capacities, highly automated machinery has 
been incorporated, giving a complete link-up of the three processes: 
fibre preparation, making up and packing 64/» These are the most 
significant characteristics of the latest generation, that is, the 
automation of almost all stages of production and complete integra-
tion from fibre preparation to despatch of boxes to the distribu-
tion and sales organization. 
In fibre preparation, for example, the new designs integrate 
two or three machines which carry out different processes into one 
multifunctional machine. That is, while previously the tobacco went 
through three cylinders (drying, cooling and treating), now with 
this technology, it goes through one machine with three completely 
separate areas which carry out the same operations 65/. Other ex-
amples of changes can be seen in the cutters, improved to process 
more than 6,000 kgs. per hour and in the new pneumatic fibre feeding 
64/ Perhaps the best example of a factory completely equipped 
with 5th vintage machinery is the new Philip Morris plant in Rich-
mond, Virginia. With a daily output of 200 million cigarettes, it 
will exceed 140 thousand million per year in 1977. Prom the moment 
the tobacco reaches the factory, neither it nor the materials, nor 
the finished products are touched by hand. All production lines 
are computer controlled and highly automated« See, "Advanced Pro-
cessing and Materials Handling Techniques8, Tobacco International, 
August 8th, 1975, pp.29-30. 
65/ Some of these machines, such as the Sargent dryer-cooler-
conditioner, have capacities of over 20,000 pounds of tobacco per 
hour. Tobacco Reporter, Vol. 102, N 9 9, Sept., 1975, p.31. 
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systems $6/. 
Besides the quantitative modifications at the level of auto-
mation and output, there have been qualitative changes in the fibre 
preparation processes. The chemical treatment of tobaccoes to re-
duce the nicotine and tar (nicotine reduction systems) stands out 
on the one hand, and the improvement in cigarette flavor, on the 
other (flavor enhancement) 67/. These two improvements have the 
advantage of making it possible to modify, to some extent, tobacco 
quality, improving the lower quality raw material. That is, con-
verting bitter low quality tobacco into mild tobacco with a neutral 
flavor. 
We have mentioned previously the great jump in output from tne 
making-up machinery. Ia fact, speed was almost doubled and, among 
the representative brands and models of this latest vintage, the 
Molins ¡¿ark IX, the Hauni Sarant IV and the AJ5P Ypsilon 4000 can be 
mentioned. Since it was launched in 1971, there are Bore than 700 
iiuolins Mark IX machines functioning in several parts of the world 
. To accompany the high speeds of the making-up machines, it wag 
.-.ecessary to introduce cnanges in the cigarette and filter inspec-
tion systems and in the filter machines. Among the latter, the 
riaoni Max S, Molins PAe and Molins Aphis 2 (automatic plug handling 
and inspection system) stand out. 
Perhaps one of the most important changes in production tech-
nology has been the direct integration of the making-ap and wrapping 
processes. The most important machine, in this respect, has been 
the Molins Oscar (overhead spiral conveyor and reservoir), which 
allows a controlled and automatic flow between making-up and packing 
machines and which was introduced at the same time as the Molins 
Mark IX (.1971) making-up machines. Recently, this innovation has 
been complemented by another two machines, to even further automate 
the system. In the first place, a huge flow lift which allows the 
66/ Among others, the Cardwell system stands out; it allows 
24 high speed cigarette making-up machines to be fed from a single 
fibre source or deposit. 
§2/ Rosenzweig, Low-Tar Technology, ot>. cit.., pp.79-80. The 
flavor of a low nicotine and tar cigarette is improved by means of 
the distillation of chemical compounds found in the smoke, and 
which have been identified as "good" or "bad" as far as flavor is 
concerned. Then these compounds are added during the conventional 
casing process. 
68/ New Generation of Molins Machinery, op. cit., p.50. 
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use of trays when there ar® problems with making-up and/or packing 
machines. On the other hand, there is the Olga system (open loop 
group automation) which automatically redistributes cigarettes which 
exceed the capacity of a group of packing machines, from a reservoir 
to another group which needs them 69/. ¡Vith these kinds of innova-
tion w® could speak of a °6th vintage15 of machinery which completely 
automates cigarette production. 
u'ith the growing automation of the link°up between making-up 
and packing machines, integration within the packing line has taxeu 
on new forms. In fact, there is a single packing-cellophane wrapp-
ing-baling machine which produces as a single unit. Furthermore, 
the high speeds of the making-up machines were accompanied by signi-
ficant speeding up of the pecking process (from about 240-250 pack-
ets per ainute to more than 400) 70/. Typical machinery of this 
vintage are: the GD XI-4 350/Pack (integrated unit;, the fcolins 
dLF 3 and the ¿chermund KG or Model LS/SS/KW (integrated unit). 
From this brief history of the most important innovation in 
cigarette oroduction technology, we can see that the international 
frontier lies in high speed/capacity machinery, highly integrated 
and automated at all stages. Table V.4 gives a summary of the 
classification of this development by vintages of the* ms.kin.g-up and 
packing machinery 71/. 
c) ¿elation between Products and Processes 
Although in some studies of specific branches of industry the 
explicit or implicit assumption is made that ^.change in the product 
involves parallel modifications in the process technology, in order 
to produce tne goods in ouestion, there is no consensus of opinion 
in the economic literature on this ouestion. On the contrary, it is 
a subject whicn reouires Tiore detailed research. 
69/ Ibidem, p.52 
20/ Only cigarettes packed in pat>er packets (as in the Argen-
tine case) are referred to. The speeds of 5th vintage packing 
machines, which use cardboard containers, have also increased (frat 
160 to 250 packets per minute), but they are still below those for 
paper. Ibidem, p.50. 
11/ Fibre preparation machinery is not included, because tnos 
process contains diversified treatments and machines, according to 
the type of tobacco and blends utilized. 
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TABLE N° V. 4 
Classification of Making-up and Packing Machines in Vintages, 
According to Output 188 0-197 5 
I. -igarette Making-up Machines 
Technological Period used 
Vintages in U.S.A. 
Représentât ive 
Machine 
(Brand and Model) 
Dut par ! -
: igarett es 'nu 







1920-1938 Molins Cigarette Making 
Machine (Mark I) 
1938-1960 AMF 1-90 
Molins 'lark IV 
Hauni KDZ 
1960-1971 Molins Mark VIII 
Hauni Sarant I & II 
1971- Molins Mark IX 
Haur.. Sarant IV 
AMF Ypsilon 
200-*- - C 
50C -100' 
1000-1% Y 
1800-3 f > 0 • 
4 Û0C 
II. Packing Machines 
Technological Period used 
Vintages in U.S.A. 
Representar:ve 
Machine 
(Brand and Model) 
Output < »r. 




















Molins HLP III 
GE XI 






Source: Drawn up by authors from catalogue information. 
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From the previous examination of product ana process technolo-
gy for cigarette production, it could be deduced that the changes 
in the manufacturing processes would be connected with modifications 
in the design of the cigarette forms. But it would be an error to 
assume that a change of product necessarily involves a change in 
the oasic technology of this sector of production. 
•<e shall explain this point. It is true that s change in the 
product design involves some transformation of the manufacturing 
processes. It is obvious, too, that it is not possible to maxe a 
new product using exactly the same processes previously in use. 
But the nature of the changes may be very different according to 
each case, representing radical innovations or relatively simple 
adaptations. Between these two extremes there exists a range of 
technological alternatives which involve .greater or lesser diffi-
culties and the availability of the technical capacity to carry them 
out. In other words, there is not, in many industries, a simple, 
direct or linear relation between changes in products and processes, 
and, as we shall see later on, among these industries can be men-
tioned the cigarette industry. 
As certain forms of the product did not exist in earlier period^  
it is logical that there is a certain link between cigarette forms 
and process vintages. For example, it would be very difficult to 
produce a low nicotine and tar cigarette or one 120 mm long with a 
first or second vintage cigarette making—up machine, which was used 
more than 45 years ago and when even filters had not been incorpor-
ated. But when there is not such a time difference nor an accumula-
tion of modifications in the goods produced, the relation between 
product forms and processes necessary to manufacture them changes 
markedly. That is, although these machines were not originally 
designed to make more modern forras, since they had not been intro-
duced or launched, it is still possible to make adaptations. 
This statement is closely linked to the type of country being 
studied ana with its return oh factors of production. Thus, for 
example, it is possible that in economies where technicians and pro-
fessionals are highly paid, the alternative of modifying machinery 
to produce goods which only incorporate some small distinguishing 
feature, is not even considered. The decision would be, in that 
case, to directly acquire new machines, designed to make the goods 
in question, and which also incorporate other kinds of developments 
or improvements. 
If we apply this kind of reasoning to the case of cigarettes, 
we find that to produce a 120 mm cigarette, which is different in 
length and disaster, in the U.S. and in other countries, 5th vintage 
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TABLE N° V. 5 
Relationship between Product Forms and Cigarette Making-up Machines 
A. Original Design Machines 
Vintages and Average Speeds of Making-up Machines 









120 mm no no no no yes 
Low nicotine S tar no no no yes yes 
10G mm no no no yes yes 
30-85 mm filter S 
non-filter no no yes yes yes 
7 0 mm non filter yes yes yes yes yes 
B. Improved Machines * 
Vintages and Average Speeds of Making-up Machines 
Product Forms 1st. 2nd. 3rd. 4th. 5th. 
300/min 800/min 1500/min 2300/min 4000/mir 
120 mm no no yes * yes * yes 
Low nicotine 6 tar no no yes * yes yes 
100 mm no no yes * yes yes 
80-85 mm filter £ 
non-filter no no yes yes yes 
70 mm non filter yes yes yes yes yes 
V The improved 3rd. and 4th. vintage making-up machines can manufacture 
100 mm, 120 mm and low nicotine and tar cigarettes. 
Source: Drawn up by authors. 
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machines are used which appear in this decade. Despite this, it 
has been demonstrated empirically that it is feasible to produce 
this good with a technolofiy which has been in use for 20 or 30 yeas, 
tfhat we have said can be appreciated in Sable V.5, which shows the 
relation between the main product forms and the cigarette making 
machines, both in their original designs and in feasible adaptations 
which involve modifications or replacement of parts. The different 
ways in which this relation is manifested eaphasises the significant 
role of adaptive technological change to which we shall make special 
reference when we analyze the specific case of Argentina, and which 
gives some explanation of her present technological state, as far 
as the vintages of machinery in use are concerned. 
To sum up, we can say that the relation of cause and effect be-
tween changes in products and innovations in productive processes is 
not unique nor does it occur in on© direction only, and that it de-
pends on the characteristics of the industrial sector. But what we 
can add is that, in addition, the nature of this connection depends 
on three factors: firstly, that the changes be significant and not 
8imply to achieve minor differentiations| secondly, on the relative 
value of the costs of production and, finally, on the availability 
of h«aan capital technically qualified to carry out the adaptive 
tasks. 
3. The State of Argentine Technology in 1976 72/ 
Before going into the analysis in depth, it is necessary to 
clarify some points regarding concepts and methodology. In the 
first place, we must place on record that, even when in the course 
of the text the state of machinery endowment is compared to the 
international frontier defined earlier, this does not assume that 
the aim is to acquire the most modern and most highly automated 
equipment. Also, to refer to the technolo^ in use as one or two 
vintages behind does not imply a negative ¿judgement. On the con-
trary, this may mean the adaptation to local conditions, such as 
72/ To describe the main characteristics of the state of 
technology it is necessary to make a break in time, and it is for 
this reason that the' aata relating to equipment supply in the fin® 
refers to October, 1976. Only machinery in use or which was recent-
ly incorporated end was in the proeess of being brought into opera-
tion was considered; plans for new acquisitions or machinery which 
had not arrived at the plant were i^ored. 
. 7 3 _ 
TABLE N° V. 6 
Characteristics of Processes and Vintage of Machines. 
Argentine Technological Prof He,1976. 
Vintage of Machines Technological Profile 
Unit of according to Speed Percentage Share of Vintages 
Processes Measurement 3rd. 4th. 6th. 





1. Stripping Kgs/hour 350-800 800-1500 >1500 600 54. ,55 1000 45. .45 
2. Blending Kgs/hour up to 4000 >+000-5500 >5500 1500 4. .72 4654 95, .28 
3. Stem cutting Kgs/hour up to 500 500-1000 >1000 200 36. .84 800 63. .16 
4. Sheet cutting kgs/hour up to 1500 1500-4000 >4600 800 52. .83 2000 47. .17 
5. Addition of Ingredients Kgs/hour up to 1000 1000-4000 >4000 425 19. .32 3550 80. .66 
and essences ("casing") 
MAKIiiG UP 
1. Filter making Filter tubes up to 1500 1500-3500 >4000 880 67, .48 1650 20, .25 4000 12. .27 
/minute 
2. Making-up of filter and Cigarettes 1000-1800 1800-3000 >3500 1333 32, .82 2150 62, .63 3700 4. .55 
non-filter cigarettes /minute 
PACKING 
1. Packing Packets of 80-135 135- 250 > 250 120 5, .65 158 91 .33 450 3. .02 
20 units 
2. Cellophane wrapping Packets of 80-135 135- 2.30 > 250 . . . 154 74 .43 M23 25, .57 
20 units Integrated w/ 
packing and 3. Baling Units of 10 up to 55 >55 44 81. .26 . . . 42 18, .74 packets cellophane 
wrapping. 4. Packing in boxes - M a n u a l 1 o a d i n g -
Source: Drawn up by authors from data supplied by firms and technical publications. 
relative endowment and the prices of the available factors of pro-
duction, etc s 
Another introductory aspect which it is necessary to clarify 
refers to the criteria used for the classification of machinery 
according to vintages. The only significant variable considered 
was the speed or capacity of the machine, in spite of the fact that, 
in our opinion, other aspects should be included to enable us to 
make a clearer definition of a technological vintage. Among those 
not included we can mention; a) degree of integration. It is 
possible to distinguish two forms or levels of integration, one of 
which we could call "primitive", consisting of mechanization by 
means of conveyor belts, circuits of trays or pneumatic systems 
which eliminate manual handling from one machine to another and 
which appears both in the fibre preparation process and in making 
up and packing. The other, which could be called "modern" or "ad-
vanced", includes the complete integration of different processes 
in a single machine; as an example we can mention the Italian 
machine GD model 4350 which carries out the cellophane wrapping and 
baling functions in a single unit; and b) level of automation, par-
ticularly everything related to quality control, temperature and 
humidity control, flow checking of raw materials and finished pro-
ducts. 
f>e have not included these aspects in the description of the 
characteristics of the different "technological vintages'* because 
of the lack of detailed information and because this report is a 
preliminary study of the subject, >Ve intend, in a second stage, 
to complement the norms and characteristics which constitute a 
technological profile, in order to subsequently make comparisons 
between countries in the area. Despite the shortcomings described, 
the conclusions we reach form a useful starting point for the pres-
ent analysis. 
In Table 7.6, the elements which characterise the vintages of 
machines (speed and capacity), already discussed in the section 
referring to the development of the international frontier, are 
summarised. It also contains the share of each vintage in the 
different processes, which shapes the profile of the industry in 
Argentina 73/. 
Before going into some outstanding aspects in some detail, it 
We repeat that the description of the industry does not 
include the machinery of fcanufactura de Tabecos Imparciales ¿.A., 
which installed in Goya, Corrielites. 
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is necessary to clarify the methodology employed in the preparation 
of this table. Taking as an example the 62.63% of 4th vintage 
cigarette making-up machines which have an average output of 2,150 
cigarettes per minute, the values were reached in the following way; 
the number of the different brands and models of machine in use in 
the factories was weighted according to its effective productive ca-
pacity, and by adding up, sub-totals were then obtained per vintage, 
so that the percentage (62.63) preresents the proportion of the 
total installed capacity corresponding to that vintage. The speed 
of average output (2,150 units), which is the quotient of the sub-
totals for the number of machines, indicates in which section, with-
in the limits which define the vintage, the endowment of cigarette 
making-up machines lies 74/. 
A. Concerning product forms. As has been shorn in Chapter II, in 
Argentina there is evidence of the adoption of new forms of consump-
tion. Furthermore, as is shown in Table V.7, the demand structure 
gives similar proportions to that of the U.S., with slight varia-
tions. There is a greater predominance in Argentina of consumption 
of mature products (90^). There is only some degree of backwardness 
in the product which represents a real advance of the international 
frontiers low nicotine cigarettes, although we can hazard a guess 
that the explanation would be the lack of pressure and legal con-
trols concerning nicotine and tar content, since there is a brand 
on the market which fulfils those conditions and which is not adver-
tised. 
7ft/ A brief numerical example to clarify concepts: 




3rd 10 Hatani KDZ x 1500 cig/ain 15,000 
AM? 1-90-12x1100 a 2.200 
12 17.200 20.7 1,433 
4 th 20 Molina Mark 8»SMx2 300 b 46,000 
8 Hami Garant 1Bx2000 a 16.000 
62.000 74.8 2,214 
5 th 1 Hami Garsnt 4s3700 " 3.700 M l 3,700 
TOfAX. 82,900 100.0 
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TABLE Vs? 
Comparison of the Share of Cigarette Poras 
in the U.S. and Argentine Markets 1975 
(in percentages) 
PRODUCT FORM U.S.A. ARGENTINA 
70 mm non-filter 5.4 1.8 
85 mm non-filter 7.6 0.1 
85 mm with ordinary acetate 
filter 52.8 57.7 
100 mm with ordinary acetate 
filter 25.4 40.3 
85 and 100 mm with low 
nicotine and tar filter 7.7 0.1 
120 mm with ordinary acetate 
filter 1.1 
Sources Table V.2 and Síntesis Sstadistica Anual, 1975. 
Cámara de la Industria del Cigarrillo. 
B. Regarding manufacturing processes. Je now discuss the outstand-
ing aspects of each stage in cigarette manufacture. (See Table V.6). 
1) In fibre preparation not all the steps in the process were 
considered, since they vary from one firm to another, according to 
the type of tobacco and cigarette to be made. Only some parts have 
been included which are common to the majority of plants and with a 
certain degree of relevance to the process as a whole. 
A problem of measurement must also be emphasised, since capa-
city as a criterion is linked to the size of the raarket, which makes 
the definition of a 5th vintage a relative matter since this, as we 
mentioned previously, should also depend on the degree of integra-
tion and automation. Furthermore, at this stage it is feasible to 
suit the design of the machinery to the particular characteristics 
and the diversification of the blends used in each firm which, in 
turn, depend on the quantity of brands and the weight of each one in 
the total amount of tobacco to be processed. 
./hat arises from the table is that the Argentine industry lies 
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between the 3rd and 4th vintages, which implies a lower level in 
the quality of the fibre thus obtained as far as cut and precise 
degree of moisture are concerned. But at the same time it indicates 
a more intensive use of labor. 
A significant proportion of the investment carried out in two 
firms bet?ieen 1966 and 1969 went to increase the capacity of the 
processing plants in the field and to mechanize parts of the fibre 
preparation process which previously had been carried out by hand. 
A distinguishing characteristic of the machinery in use, as 
far as its origin is concerned, is the preponderance of machines 
produced in Argentina. In rolling, blending and addition of ingre-
dients and essences, all the 3rd vintage machines were built domes-
tically. Further, in the operations which show a greater proportion 
of 4th vintage in the installed capacity, the percentage of domesti-
cally produced machinery is 52^ > in blending and 50^ in casing. Only 
in cutting, of both stem and leaf, are all the machines used impor-
ted. 
2) In filter making, most of the capacity in use belongs to 
the 3rd vintage. Furthermore, 20.25$ of the 4th vintage is border-
ing on the lower limit, as is shown by the average speed. The char-
acteristics mentioned are determined, to a large extent, by the ex-
istence of a high degree of local adaptation in machinery which is 
obsolete and used for different functions, as is explained in the 
following chapter. 
As for the making up of cigarettes, here the 4th vintage pre-
dominates, even though a third of the capacity corresponds to the 
3rd and there are machines which have been in operation for between 
25 and 45 years. In both cases the average speed is close to the 
lower limit and far from the limit with the following vintage. It 
is also necessary to clarify the point that t^ ie 4.55^ which corres-
ponds to three 5th vintage machines is being tested, since they 
have only recently been installed and it has not been possible to 
verify their output. Something which stands out is that two of the 
domestic brands, which are leaders in their respective firms, are 
largely manufactured with 3rd vintage making-up machines. 
One important piece of information is that a possible replace-
ment of 3rd vintage machines by 5th vintage means eliminating 4 
making-up machines for each one incorporated, which involves remov-
ing 4 or 5 workers per shift, if the manual system of tray loading 
is used. This is mentioned as information for the later discussion 
on criteria for the choice of equipment. 
3) The classification of machinery according to capacity and 
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speed is a conventional way of doing it, difficult to define pre- . 
cisely in some cases. This is what happens with the packing and 
cellophane wrapping machines in which the dividing line between 3 id 
and 4th vintages is not so clear. If we modify the limit from 
135 to 160 packets per minute, the proportions vary completely. In 
that case, 84.08% of the capacity of the packing process and 63.15^ 
of the cellophane wrapping process belongs to the 3rd vintage, wiUh 
average outputs of 147 and 145 packets respectively. These two 
operations are closely related and it is for this reason'that in 
cellophane wrapping the limiting function is the output or speed 
of the packing machines. 
In the Argentine case, the middle point of the industry in 
packing is represented by one machines the AMP 3-79 B-3000, of 
which there are 75 out of a total endowment of 94 packing machines. 
As far as integration and automation are concerned, there is only 
one machine which links three operations of this stage, while 
there are others which link only the cellophane wrapping and baling 
operations. It should be made clear that the average speed of 5th 
vintage baling is below the limit imposed on the 3rd vintage be-
cause of the link-up mentioned 75/. 
A remarkable aspect ©f the Argentine market is the lack of 
cardboard cigarette packets (crush-proof boxes). The reasons put 
forward by the technicians and those in charge of product' on for 
the non-utilization of packing and cellophane wrapping machines of 
this type, are based on: high costs and problems of quality and 
homogeneity of the inputs, complexity of maintenance and weight of 
of the machines, the latter in relation to the existing buildings 
76/ and with regard to baling in cardboard containers, because it 
is not the usual way of marketing. 
75/ »Vhile a 3rd vintage baler processes packets of cigarettes 
from several cellophane wrapping machines, a 5th vintage one bales 
only the units which have previously been wrapped in cellophane in 
the same machine. That is, in this case too the limiting function 
arises from the preceding operation or operations within the same 
integrated process. 
76/ There are. various bottlenecks arising from the structure 
of the buildings belonging to the firms established in the Federal 
Capital. Besides being old, they lack sufficient space to allow 
for an increase in capacity. Neither are they strong enough to 
stand very heavy equipment. 
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As with fibre preparation, the 81.26% which has 3rd vintage 
baling includes a significant proportion of domestically produced 
machines. 
Finally, packing in boxes can be carried out mechanically, 
but this has never been done in the Argentine industry and it is 
not proposed to incorporate this process. In this operation a 
single operator per baler is used. 
4) In synthesis, the average age of the machines is between 
20 and 25 years in the processes using older equipment and 5 years 
in those which use recently manufactured machinery. The fact that 
the equipment has been incorporated recently does not mean we can 
speak of the latest vintage or of automation; on the contrary, des-
pite being, in general, new, they do not incorporate the most ad-
vanced technology, so that the average technological age is even 
greater than that mentioned previously (machines made and incor-
porated during this decade but which represent a 3rd or 4th vin tags 
technology). 
A final note concerning the degree of mechanization and auto-
mation which involves less labor, or a shift of labor. In Table 
V.8, some of the most important operations carried out manually in 
four manufacturing establishments are set out. In objective terms, 
it corroborates the statements of the previous paragraph regarding 
the modernity of the machinery in use and the non-employment of 
completely integrated equipment. 
5) The conclusions drawn from the analysis of the profile of 
technology in Argentina, oblige us to make some comments on the 
actions of the multinational corporations regarding choice between 
labor or capital intensive technologies and regarding the modernity 
of these technologies. 
There are many texts or studies which express the opinion that 
multinational corporations, in their expansion throughout the worE, 
utilize the technology appropriate to conditions of high labor 
costs existing in the countries of origin and the size of their 
markets 77/. 
77/ This hypothesis appears in a large number of works. For 
some of the best discussions, see Richard J. Barnet and Ronald E. 
Müller, global Beach: The Power of Multinational Corporations. 
Simon & Shuster, New York, 1974, pp.167-79 and Miguel S. ffionczek, 
Inversión y tecnología extranjera en América Latina. Id. Joaquín 




Out Manually in Cigarette Factories 
Operation Number of Factories 
- Loading tobacco processing line 4 
— Feeding cigarette making-up machines 
with fibre 2 
ej Loading trays with filters 3 
- Loading trays with cigarettes 4 (a) 
a* Transporting trays of filters to 
cigarette making-»up machines 4 
— Transporting trays of cigarettes to 
packing machines 2 (a) 
- Loading cellophane wrapping machines 1 
<s& Inspecting packets of cigarettes 4 
- Transporting packets to balers 1 
- Loading balers with packets 2 
- Packing boxes with cartons 4 
(a) In one firm there are two systems, one mechanized and 
the other manual, hut most of the operation is done 
by hand. 
¡Source; Drawn up by the authors. 
dhat we have established about the Argentine cigarette in-
dustry contradicts this general assertion, since even though ex-
ternal norms of consumption have been adopted, the predominant 
process technology is not the most modern, nor have all the opera-
tions which were carried out manually prior to the entry of inter-
national firms been automated. 
This poses a questions to what extent is this industry sin 
exception to the usual behavior? The study of other sectors of 
production would allow the truth of saj±i a theory to be verified, 
and comparisons between countries, within each industry, would 
„ 8 1 _ 
allow the factors which affect the choice of a particular technolo-
gy to be isolated. 
In the Argentine case it is also necessary to bear in mind 13aat 
the multinational corporations which entered the market in the 
1960'S did so by acquiring shares in Argentine firms and not by 
installing new manufacturing establishments. Furthermore, during 
the last ten years there have been a number of different economic 
policies which have influenced the sector. All these reasons for 
specific behavior are considered in the following chapter. 
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VI. ECONOMIC AND TECHNOLOGICAL PERFORMANCE OP THE INDUSTRY 
In the preceding chapters, a description of the industry has 
been given, covering aspects of cigarette supply and demand, of 
the production charateristics and of the state of technology. It 
is appropriate, at this point, to investigate the economic and 
technological criteria applied by the firms when making their de-
cisions, thus attempting to answer a number of questions' posed in 
the course of the paper. 
Vie have seen that consumer preference moved rapidly in the 
direction of patterns assimilated from overseas, not only with re-
gard to cigarette forms but also with regard to brands. These 
variations in demand for the product reflected imitative norms and 
the accompanying foreign takeover of the sector. 
On the other hand, the productivity of the labor factor, in an 
industry which stands out as being relatively non-labor intensive, 
has reached an upper limit which has remained unchanged during 
recent years. 
The technological aspect of production,shows very special char-
acteristics in relation to the backwardness observed in the manu-
facturing processes, expressed in average age, modernity and auto-
mation of machinery. 
All these special aspects of the Argentine cigarette industry 
are due to inherent characteristics of the sector and to particular 
conditions. Therefore, the analysis of entrepreneurial response 
to the conditions in which cigarette manufacture and marketing had 
to be carried out has been divided into two parts. 
In the part on economic behavior we synthesize the main char-
acteristics of the industry and the different reactions of firms to 
general economic conditions and to the incentives or restrictions 
on investment. Under the heading of technological behavior we ana-
lyze the causes of the present state of technology, considering 
separately engineering capacity and norms for choice of machinery. 
1. Economic Jehavior 
In the previous chapter, the present state of technology in 
the sector with regard to manufacturing processes was described. 
Comparing this picture with that of the international frontier, a 
considerable lag can be observed. There may be two reasons for 
this lag on the part of industry; first, a deliberate attitude 
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oy the firms, as the result of a specific entrepreneurial behavior 
and secondly, as the result of a number of restrictions which made 
greater progress impossible. A combination of the two is, of course, 
not impossible. 
This obliges us, first of all, to sketch out certain norms of 
entrepreneurial behavior which have been practised in the industry 
and, secondly, to analyze the kind of restrictions the sector had 
tofface and which influenced this behavior. In this section, we 
try to explain these two questions. 
The cigarette industry has a number of specific characteris-
tics which we must mention: 
a) Product differentiation is the essential characteristic of 
the industry and advertising the chief instrument used to this end. 
b) There are no technological entry barriers, since, as was 
analyzed earlier, the equipment is extremely divisible. There are, 
however, barriers arising from large scale sales promotion costs, 
which we can call "introductory sales costs", which can be absorbed 
into the fixed costs 78/. 
c) The sector shows a high degree of concentration. It is 
made up of only five firms and one of them controls about 4-0$ of 
total sales 79/« 
d) Prices are determined according to the rules of full cost 
pricing. Once the rate of profit has been fixed, it tends to re-
main constant and be considered the normal or minimum rate. This 
fact, together with the kinked demand curve theory, would explain 
the rigidity of the sector's prices 80/. 
e) The overall demand for cigarettes is relatively elastic 
with respect to price. Price reductions or rises in the level of 
real incomes are reflected in an increase in sales. However, 
there is a limit below which sales do not drop. 
78/ See P. Sylos Labini, Oligopolio y progreso tlcnico. 
Ediciones Oikos-Tau, Barcelona, 1965, pp.69-72 and F. M. Scherer, 
Industrial Market Structure and Economic Performance. Rand McNally 
& Company, Chicago 1971, pp.95-100. 
79/ The case of the cigarette industry corresponds to a 
differentiated oligopoly with high concentration, which Sylos 
Labini defines as a mixed oligopoly. See op. cit., pp.27-28. 
80/ F. M. Scherer, op. cit.. Oh. 13. 
- 84-
f) There are groups ©f eigsratts brands into which those which 
have the same characteristics fall (example"» BAmerican Blend" 
cigarettes, 85 mm long, filter, domestic brand), and which are 
usually given the sa.ne price. The cross elasticity of demand with 
respect to price, within a group, is positive 81/. 
g) The eost structure of the industry reveals that the biggest 
share corresponds to aother raw materials" (31»6^), following it in 
order of importance "tobacco® (18.4^), "labor15 (13.6£) and "adver-
tising14 (6.3^), the remaining 30.1^ being the gross margin to cover 
repayments, profits and any other minor costs o2/. 
The entry of foreign firms into the Argentine market breaks 
the existing stability and, therefore, modifies its structure. Be-
fore this happened the market showed a certain degree of stability, 
with the undisputed leadership of a firm which covered 40% of sales 
(Cia Hobleaa de Tabacos 36A.)S while the remainder shared the other 60%o Later on9 competition between the firms in the sector increasas, since the new firms (especially Philip Morris) tried to capture -
as is logical - a larger share of the -narket, while Nobleza tried 
to keep its market leadership. 
The first impace of this sharpening of the rivalry between 
firms - given the possibilities for expansion offered by the Argen-
tine market - was a^strong increase in total sales. These increased 
between 1967 and 1975 at-.an average annual rate ©f 4*5, although it 
is possible to pick out two periods? between 1967 and 1970 the 
thrust came from advertising, while from 1971 greater weight can be 
attributed to the reduction in relative prices. 
Th© rise in advertising costs could be absorbed in a price war, 
since in both cases the result is a reduction in the profit margin 
§2/ la the the elasticity @f demand for diff-
erent kinds of cigarette with respect to income variations is not 
considered. This case represents the change of group, because of 
the chasgo in the consumer's real income* 
82/ The cost structure, which was obtained by averaging the 
last few yo&re, was' calculated fyom the factory pricej that is, it 
does not include domestic taxes, the Pernio Especial de Tabaco, nor 
distribution costs. The heading Bother raw materials* cover«» 
paper spools fer cigarettes, acetate for filters, aluminium foil, 
cellophane, cigsrett© p&ekets, boxes« etc«, 
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per unit 83/. 
In 19[69, advertising costs per packet increase "by almost three 
times over those of 1965, and then "begin to fall» This sharp in-
crease in advertising costs - as a result of the greater competi-
tion between firms - does not only increase the industry's total 
sales, but'modifies the share of the market held by each firm. In 
this respect, Massalin & Celasco shows the greatest dynamism, sinoe 
from occupying 5th place in 1966, with less than 10$, it reaches 
2nd place in 1975, with nearly 20£. 
There are several reasons for this strong expansion by Massa-
lin & Celasco. It is not the result of a greater share in adver-
tising costs, since this firm only undertakes 14^ of the total in 
the industry between 1967 and 1969. However, this firm is the one 
which launches most international brands on to the market (7 out of 
a total of 13), while the remaining firms produce a maximum of two 
out of a greater number of brands. Thus, the launching of well 
known brands reduced the si^e of this initial expenditure 84/. 
A second fact which would explain this greater dynamism isr-
that market expansion occurs by means of an increase in sales of 
light tobacco cigarettes and Massalin & Celasco produce this type 
exclusively, so that it can be argued that it also reaped benefit 
from the expansion of the market in itself 85/. 
In contrast, Imparciales and Particular lose some of their 
market share, since they specialize in dark tobacco cigarettes. 
The two remaining firms - Nobleza and Piccardo - keep their res-
pective proportions. 
The relative reduction in prices which begins to appear from 
1968 was the other variable which allowed an expansion in sales. 
From that year, prices fell steadily and in 1975 reached a level 
§J/ According to Scherer, there seems to be a positive rela-
tion between the degree of concentration and the amount spent on 
advertising costs. See op. cit.. Ch. 14. 
84/ The international brands had been introduced between 196L 
and 1967 through smuggling, so that the introductory period had al-
ready been completed. 
85/ Advertising of a brand does not only promote that brand, 
but also consumption of the product. Thus, the persuasion exerciad 
by one firm benefits the rest. See Scherer, op. cit>, pp.334-37. 
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32.5^ lower than that of 1968. This was the result of the price 
control policy which was imposed on the industry, chiefly from 
1970, based on the effect of cigarettes on the cost of the average 
family basket. 
Both advertising costs and the fall in the relative price of 
cigarettes - although they contributed to market expansion - had 
negative effects of the firms' profit margin per unit. In fact, 
while advertising costs normally represented 6£> of the cost, in 
1969 they rose to about 18$, which meant reducing the gross margin 
per unit by more than a third. 
For that reason the firms decide to aakt an agreement to sus-
pend advertising on radio, television and in the cinema, an agree-
ment ratified by the State by means of an Executive decree; the 
latter thus becomes the arbiter over competition between the firms. 
However, the fall in cigarette prices - as a result of state 
control - continued to exert downward pressure on the profit margin 
per unit. But at the same time i,t created an additional problem 
for the firms, since they could not stop supplying the market, be-
cause that implied losing their share in it. 
In this way, the firms in the sector, in order to reestablish 
their profit rata, had the alternative of attempting to reduce 
their direct costs, In this respect, the most important group is 
made up of "other raw materials". The components of this group are 
closely connected with the presentation of the product, so that aay 
deterioration in this area means risking losing market presence. 
On the other hand, it is almost impossible to exert any pressure 
on the prices of these inputs, since they are either imported or 
made by sectors which are themselves concentrated 86/. 
Another important section of the cost - tobacco - was in part 
able to reverse the fall in profit margin. By the creation of the 
iondo Especial del Tabaco (F.E.T.) in 1967, the cost of this input 
was reduced by about 50>, since the difference is paid to the pro-
ducer through the Fund. This allowed the gross margin per unit, 
plus advertising, et constant values, to maintain the same level 
until 1969, but from that year it begins to fall slowly 87/. 
86/ ¿or example, the acetate for 1 liters is imported ssnd 
ûhe cigarette paper is manufactured locally by a single firm. 
87/ The F.3.T. is financed by means of a tax on each packet 
of cigarettes,but pays no domestic taxes. Therefore,an increase in 
the rice of cigarettes via the F.T.T. implies a lower tax return. 
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Another way of reducing costs is by means of the labor com-
ponent, not at the level of remuneration, which is established 
outside the firm, but with regard to its replacement by machinery. 
In this case, the cost-benefit analysis and technical reasons must 
be considered. Bven though it can be argued that, in the period ¿1 
question, labor costs were not a component on which pressure has 
been exerted in order to increase operational profit, it is nece-
ssary to make a more detailed study of the return on investment in 
machinery involved in relocation of labor, despite the fact that 
it has a low share in manufacturing costs. 
The firms in the sector, therefore, were faced with a situa-
tion in which the rate of profit was below its normal level and 
declining, with no possibility of further reducing their direct 
costs, with strict price control and self-regulation of advertising 
costs 88/. 
Nevertheless, the firms' product differentiation policy is not 
only a problem of demand manipulation. On the supply side it im-
poses the need to present goods of good quality, the launching of 
new forms and/or brands and the ability to supply an expanding mai»-
ket in order not to lose its share in it. 
The preceding elements are connected to the investment and 
technological policy of the firms. At times of intense rivalry 
between firms (as is the period 1967-1975)» these elements play an 
important role. Thus, the firms in the sector faced sua extreme 
paradox: fierce competition between themselves by means of differ-
entiated products with an expanding market, but with a profit mar-
gin below normal and declining. That is, a strong incentive to ii>-
vest, but on the other hand, the severe restriction constituted by 
the rate of profit. 
A number of further restrictions must be added to what has 
already been indicated. One of them refers to the difficulties 
the firms encountered in importing machinery, as a result of the 
88/ An alternative - not analyzed in this report - is that 
employed by the pharmaceutical industry in the face of a similar 
situation. It consists of launching new high-prices brands, as e 
way of evading state control. In the case of the cigarette indus-
try, this variation Is restricted by the fact that the new product 
must fit into the existing price bands. ?or an analysis of pro-
duct differentiating behavior in the Argentine pharmaceutical indue-
try, see Jorge M. Xatz, Oligopolio, firm as nacionales y enrpresas 
multinacionales. Siglo Veintiuno, June, 1974. 
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balance of payments problems faced by the country. This becomes 
more serious in the last few years and not only implies restric-
tions on imports, but also dearer financial costs. 
Another kind of restriction is that connected with the coun-
try's general political and economic situation, from 1970. The 
prospect in view from that year and confirmed in 1973, of the re-
turn of a Peronist government, created great uncertainty with re-
gard to the conditions in which industry would have to operate. 
Thus, the situation created by the political process set in motion 
in 1970, influenced the sector's investments 83/. 
2. Technological Behavior 
The present state of technology in the Argentine cigarette 
industry is the result of a number of factors which have all com-
bined to determine a particular approach to technological deci-
si ons. 
We stated in Chapter V that,' although the industry lies at the 
international frontier as far as products are concerned, with re-
gard to manufacturing processes the average technological age is 
fairly high and in general the machinery used is not highly auto-
mated. It was also stated that the link between processes and 
products depends on the return on the factors of production and on 
the availability of qualified technical personnel. 
We consider that in countries where the cost of skilled labor 
is low, there in only a possibility of adaptation to local factor 
endowment with regard to the capital or labor intensive alterna-
tives, and therefore with regard to how modern the machinery used 
is, when there is a developed engineering capacity. This allows, 
furthermore, the application of certain norms and criteria for the 
choice of machinery. 
a) Engineering Capacity 
In this first report we make an eminently descriptive analysis 
of engineering capacity, as a result of visits to the manufacturirg 
plants and of conversations with the production managers. 
89/ The retraction in investment was a generalized phenomenon 
ana not peculiar to this industry only. 
89 „ 
We must point out that in this sector technical capacity 
appears in three different fields: 
1) Domestic Manufacture of Machinery and Parts This may be the 
result of exact copying of imported designs and/or plans or of 
domestic designs. In turn, manufacturing may be carried out by 
suppliers or internally, within the firss itself. As a final clari-
fication, a machine is defined as "domestically produced® when 
most of its components have not been imported. 
In Table VI.1 a list of domestically produced machinery and 
link-up systems which are used in the different stages of cigar-
ette production in Argentina is set out as an example. 
The largest number is found in the fibre preparation area. 
There is great diversity between firms with respect to production 
lines; each factory has its own design for tobacco treatment, with 
different processes and machinery make classification and compari-
son difficult; therefore, it is important to consider the table 
as an illustration only. 
As we said, part of the machinery is a more or less close 
copy of imported models. This is the case with the rolling mills, 
the blending silos, some feeders, cellophane wrapping machines and 
baling machines. Nevertheless, another important proportion is 
of domestic design, either by the cigarette firms themselves or in 
collaboration with domestic machinery manufacturers. These designs 
are most often seen in vacuum changers, washers, treatment cylin-
ders, dryers, casing cylinders and in the mechanical link-up system 
of the packing machines with the cellophane wrapping machines and 
of the latter with the balers. 
Two firms have built filter making machines from old cigarette 
making-up machines, using the benches of the latter to mount acetate 
feeders to produce the filter tubes. The reconditioning and the 
way all these parts are combined is so ingenious that the resulting 
machine could be considered domestically produced. However, we have 
decided to classify them as examples of adaptive tasks, because 
their component parts are imported. 
It is also worth pointing out the manufacture of parts in the 
firms themselves 90/» which shows confidence in the technical per-
sonnel. An important piece of information is that, for machines 
20/ Some firms have begun to export parts, some inputs 
(essences) and quality control machines to other Latin American 
countries. 
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TABLE N° VI. 1 
List of domestically produced Machinery 
Number of 
Processes and Operations Firms 
using them 
I. Fibre Preparation 
Vacuum Chamber 1 
Tobacco Washers 1 
Treatment Cylinders 3 
Rolling Mills 4 
Blending Silos 2 
Feeders (for silos, cylinders, cutters, 
dryers, etc.) 4 
Cutters 
Dryers (pre-drying, Burley dryers, etc.) 4 
Casing Cylinders (essences, molasses) 3 
Box depositing of Tobacco Fibre ^ 4 
Feeding Systems (pneumatic or bucks) 2 
II. Filter Production 
Filter Makers 




Link-up System of Packing and Cellophane-
Wrapping Machines 4 
V. Cellophane Wrapping 
Cellophane Wrapping Machines 3 
Link-up System of Cellophane Wrapping and 
Baling Machines 3 
VI. Baling 
Baling Machines 2 
Source: Drawn up by the authors from data supplied by the Companies. 
from 8 to 10 years old, delivery for parts from the factory, made 
to order, is six months. 
2) Adaptations and Improvements tfe must clarify the sense in whkh 
each of these terms is used. The adaptations made to new machinery 
are based on local conditions or the industrial plant; that is, 
they are related to the training and use of labor, adapted to in-
puts and raw materials, to the availability of space and link-up 
to sections or parts of the production process, etc. The improve-
ments, on the other hand, may be quantitative, when they involve 
modifications in the speed of operation or extension of the useful 
life of the machine; and also qualitative, which are those improve-
ments which raise the quality of the final product or make possible 
the production of new forme. 
Table VI.2 contains a summary of modifications and adaptation 
made to existing machinery; it does not claim to be an exhaustive 
or detailed list of all the improvements and changes which firms 
have carried out in this sector. There are surely many more. As 
has been indicated in the text, the variety and quality of the 
modifications made are truly admirable, showing a great engineer-
ing capacity and very inventive techniques. More exhaustive re-
search into adaptive technological change in cigarette factories 
requires a much deeper analysis of each adaptation and/or improve-
ment in the machindry, including the technical and/or economic 
reasons for them. 
Prom the adaptations and improvements referred to it is poss-
ible to point out some which are up to international standard be-
cause of their importance. Thus, for example, the manufacture of 
the 120 mm cigarette with 3rd vintage (see Table V.5) machinery by 
three firms involves improvements in all the machines which carry 
out the making-up and packing processes. Another example is the 
joining of two and three 4th vintage packing machines to a machine 
of the most recent vintage, which.links up the cellophane wrapping 
and baling processes. According to statements by the firm itself 
it is a unique case in the world, which required only the collabo-
ration of the foreign manufacturer for the design of a distribution 
lung. 
3) Repairs and Maintenance The special characteristics of this 
third manifestation of engineering capacity can be partly deduced 
from some inferences, since it has not been possible to go into 
them in detail for this preliminary report. 
It would be important to compare the results of the different 
maintenance policies applied. Some firms opt for taking machines 
out of production, after using them to their limit, to carry out a 
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TABLE ¥1.2 
Principal Adaptations and Improvements to Imported Machinery 
PROCESS Airi) OPERATIONS Number of Firms 
Shink Have 
Carried Them Out 
I. Fibre Preparation 
- Modification of vacuum chambers 
(injectors) 
- Modification to wet stem treat-
ment machinery 
- Modification of dryers (for 
Surley tobacco, pre-drying, etc.) 
- Adaptation to cutters for domes-
tically produced fibre (change of 
gearing to cut stems instead of 
leaf, remaking of parts) 
- Modification of feeders (for 
cutters, for blending silos, for 
dryers) 
- Improvement of machinery for 
fibre puffing 
II. /ilter Production 
- Adaptation and modification of old 
cigarette makers to produce acetate 
filter-tubes 
- Adaptation and modification of old 
cigarette makers to produce filter 
tips 
- Improvements to machines to produce 
filter-tubes for 120 mm cigarettes 






III. Cigarette Making-up 
- Adaptations and improvements in the 
fibre feeding systems (tires, buckets) 
- Modifications to combine making-up 
and filter machines of different makes 
- Improvements in making-up machines 
to increase efficiency and/or speed 
(changing of blades, pulpers, teasels, 
2 
2 
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Table VI.2 (continued) 
- Improvements to making-up and 
filter machines to produce 120 mm 
cigarettes (change of blades, pads, 
pulpers, gears, etc,) 5 
- kodifications in filter machines for 
different-sized filters 4 
IV. Packing 
- Modifications to machinery for 
120 mm cigarettes (chg&ges in tray-
feeding system, packets, etc.) 3 
- Improvements in packing machines for 
100 mm cigarettes with a smaller 
diameter 1 
- Improvements to old machinery to 
increase speed (with or without 
adaptation kit) 2 
- Adaptation to packing machines for 
link-up systems with cellophane 
wrapping and baling machines 4 
V. Cellophane .rapping 
- Improvements to machines to take 
120 mm cigarettes 3 
- Modifications to cellophane wrapping 
machines to improve speed and/or pro-
. duct quality (changes of thermostat, 
heat plates, adhesive applicators, eta) 4 
- Adaptations to join 2 or 3 packing 
machines to latest model machinery for 
cellophane wrapping and baling 1 
VI. Baling 
- Improvements and reconditioning of 
old machinery for longer and/or 
smaller diameter cigarettes 4 
- Adaptation of baling machines for 
automatic link-up systems with 
cellophane wrapping machines 2 
Source: Drawn up by authors from data supplied by the firms. 
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complete service. Others, on the other hand, prefer to carry out 
periodic preventive maintenance. Sach of the options has a differ-
ent effect on the general operation of the factory and on the possi-
bility of extending working hours or including a new shift. 
The fact that machines built over three or four decades ago 
can still be seen in operation, for which there are no original 
spare parts, since these are no longer manufactured, presupposes 
a correct maintenance policy and the know-how to carry out repairs. 
Another aspect which stands out is that machinery well known 
for its defective design, or prototype machinery, should be opera-
ting in Argentine industry according to technical standards. This 
is the case with the filter machines, PA 7 and MAX 211, and the 
packing machines Hauni KD$. 
From all the points mentioned, it is possible to deduce that 
technological ability, together with the human factor is a vital 
and determining factor in the present state of technology in Ar-
gentina. It made possible the production of forms of the product 
which are close to the international frontier, with a machinery 
endowment of two or three vintages earlier. 
b) Patterns in the Choice of Machinery 
rVith respect to the acquisition of machinery, we can pose a 
number of ouestions which may help to define different levels of 
analysis; were used or new machines incorporated by the equipment 
policies effected?; why did entrepreneurs not replace machines wilh 
a degree of technological lag by modern, automated equipment?; did 
criteria of a technical nature or of economic profitability prevail? 
By answering these questions, we shall try to dissect these 
problems in some kind of order. 
-iith regard to the age of the machinery bought, the neo-class-
ical theoretical arguments? insist on the convenience, for countries 
with low wages, of purchase and use of second hand machinery ftl/. 
Objectively, this is not what happened in Argentina; on the contrary, 
almost all the machinery which increased production capacity during 
the last ten years was new. 
9,1/ Ms A. M6 Smith, international Trade in Second-Hand Ma-chines" , Journal of Development gconomica. Vol. 1, N® 3, December, 
1974, pp.261-278. 
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This is directly linked to the second question, which concerns 
the replacement policy and the degree of modernity of the new 
machines. Empirically, a policy of gradual, steady modernization 
can be observed in the sector; nevertheless, it comes under the 
general behavior of adaptation to relative factor endowment at the 
domestic level. This can be seen from two points of view, since 
these inclusions have been carried out to satisfy the objective of 
expansion of installed capacity, because of market demands and/or 
those arising from the firm's development, bacause of replacement 
of machines or processes due to complete, as opposed to simply 
technological, obsolescence; that is, the useful life of the ma-
chines has been prolonged to the limit which allows it to continue 
production. 
To justify this kind of behavior, we sha.ll follow in part the 
reasoning employed by Paul Strassman in an important text on techno-
logical change 9,2/. This author asks if there is a preference by 
firms for their own old equipment over replacement by apparently 
better second hand machines. 
"Perhaps the answer is thst the mscmnes are their own school 
of learning. As they become older, the workers become more 
experienced in maintenance methods. They face problems stage 
by stage, and are not faced with all the problems at once. 
At the point when the machines have become old, they are 
completely familiar ana the knowledge of the history of each 
one is a good substitute for the broad knowledge of all the 
problems which may affect them. There is economy in the 
development and use of skills, the idle capacity of the human 
capital is maintained at a minimum". 9j/ 
In relation to investment in machinery of the most recent vin-
tage or of integrated processes of production, there is agreement 
regarding the technical advantages of these processes, such as 
homogeneity of raw materials and finished products, electronic con-
trol of the quality and weight of the cigarettes, reduction and re* 
cycling of waste, etc. In the Argentine case, we can find the ans-
wer to this aspect in the equipment policies actually applied, 
where it can be seen that intermediate solutions have been adopted, 
since even in the most modern machinery not all the accessories 
which involve complete automation and a parallel process of dis-
92/ W, Paul Strassman, Technological Change and Economic 
Development. The Manufacturing Experience of Mexico and Puerto 
Rico, Cornell University Press, Ithaca, New York, 1968. 
9j/ Strassman, op. cit.. pp.213-14. 
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missal of labor are included® vie can mention as significant ex-
amples; the process of picking up the cigarettes expelled by the 
making-up machine and putting them on trays, which is carried out 
manually and for which, when machines which double the speed of 
production have been incorporated, an additional worker is employed 
instead of using the automatic cascade process. Another example is 
the packing of cartons, which is carried out by a man and not by a 
machine (see Table Y.8). 
This may well indicate a deliberate technological choice, 
which becomes an alternative, since the machinery may be recently 
manufactured and even incorporate a technology similar to that used 
in countries with high salaries, but the distinguishing characteris-
tic.. lies in the degree of mechanization or automation, which clearBy 
shows us different requirements or a dispensing with labor 94/. 
It is possible to give another example regarding two machines 
in general use in the Argentine cigarette industry. In the packing 
process, the M P - 3 - 7 9 B-3000, which represents 80$» of the total 
stock involved in this process, ip a new machine which all firms 
have been introducing annually, from 1965 to the present time. 
This paeking machine incorporates a technology which was developed 
from 1950 onwards and whose basic design has not been radically 
altered. With respect to the degree of mechanization, it is rela-
tively labor intensive in this country. In the case of the making-
up of cigarettes, the same relations between variables are found 
in the Hauni Garant IB and Molins Mark 8 machines, which number 46 
out of an endowment of 134 cigarette making-up machines. 
Even when criteria like those set out so far have been applied, 
it is necessary to clarify that other aspects inherent in the manu-
facturing establishments and in the nature of the inputs have had 
their effect and have influenced the orientation in the choice of 
machinery. 
<Ve only mention those of greatest relevance to the Argentine 
94/ Strassm&n's study includes, besides the factors used, iins 
third elements level of mechanization. In this study it is shown 
that, in I960, the degree of mechanization in the United States 
parent companies of various industrial sectorswas much higher t h m 
in 70 subsidiaries located in Latin America. While, as far as age 
of machinery and technological modernity were concerned, they were 
fairly similar, although there was a slight superiority in the 
country of origin. Op. cit., p.211. 
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industry: 
i) The state of the buildings and their geographical location. 
The age of the plants prevents their physical expansion 
for purposes of adding new equipment and the incorporation 
of very heavy machinery (this is the case of the machine 
which packs cigarettes in cardboard packets). On the 
other hand, the location of the factories in residential 
areas of the Federal Capital limits their possibilities 
of working three shifts. 
ii) Quality and homogeneity of inputs. This is one of the 
essential requirements of high output and technologically 
complex equipment and which is not generally complied with 
as far as the quality of the inputs supplied from outside 
the firm are concerned (imported acetate for filters, 
domestically produced paper for cigarettes, etc.) 
In short, we can state that the criteria adopted with regard 
to the incorporation of new machinery has influenced the technology 
prevailing in the cigarette manufacturing plants, since, although 
there has been a certain amount of replacement, a general replace-
ment of machinery of one or two previous vintages has not taken 
place, nor has there been a wholesale and indiscriminate incorpora-
tion of completely automated production processes. 
All this would tend to confirm the opinions sketehed out by 
Strassman on profitability and the acquisition of machinery, both 
new and used. This author considers, in this respect, that the 
decisions on equipment purchase are the result of an "economic 
calculation", at times pessimistic or incomplete, but in no way 
the result of the so-called prejudices that it is only possible to 
acquire the most modern machinery or imitate the use of the tech-
nology applied in the most "advanced" countries, ignoring local 
conditions. 
The technical picture drawn for the Argentine cigarette in-
dustry, the result of a technological behavior which had to adjust 
to the conditions and restrictions affecting investment, was made 
possible by what we could call the "necessary condition" of the 
behavior referred to: the engineering capacity on which the in-
dustry counts. 
This raises two questions: what would have been the techno-
logical picture if this engineering capacity had not existed? And 
secondly, what modifications may the given picture undergo, should 
the restrictions on investment be removed? The first question is 
difficult to answer. However, we could suggest that probably one 
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of the consequences would have been, with respect to the products,, 
that the manufacturing plants would not have been able to reach 
the international technological frontier. 
The second question is no easier to answer. If the conditions 
which influenced the economic and technological behavior of the 
firms during the period analyzed were to change, a modification of 
the firms' behavior is to be expected. But, even if there is an 
acceleration in the process of incorporation of new equipment and 
machinery, they will not fail to take into account the degree to 
which the technology to be incorporated is labor intensive. 
In this case, it would be extremely important to make calcula-
tions to determine the economic viability of replacing machinery 
and labor with more automated and productive equipment. To do this, 
one must use indicators such as the rate of return on investment, 
which may be influenced by the planning horizon of the firms in 
the sector, since the lower degree of uncertainty involved in the 
oligopolic behavior of supply allows the higher capital costs 
associated with more advanced technologies to be repaid during a 
longer period of time. 
Thus, there are opposite alternatives for the choice of tech-
nologies, which may succeed in modifying the picture we have ob-
served. It is difficult to predict whether a clearly economic cri-
terion will prevail, or an engineering perspective or an inter-
mediate solution like that adopted up to now. The characteristics 
which define the two extreme options are synthesized in the follow-
ing paragraph: 
"The entrepreneurial choice of technology appears to be in-
fluenced by two objective functions, which in low-wage 
countries usually come into conflict. The first objective, 
that of "economic man", is to reduce costs. This leads him 
to a relatively labor intensive production process. On the 
other hand, the objective of "engineering man" tends towards 
a more sophisticated and automated technology, i/hen competi-
tion based on prices is normal, the objectives of "economic 
man" seem to prevail over those of 11 engineering man". However, 
when the firm has a monopolistic advantage there is less 
pressure to reduce costs in order to survive, which makes it 
possible to achieve the aims of "engineering man8 and take 
the firm to a technological level which is more advanced than 
that which the "economic man0 would have chosen0. 95/ 
9^/ Louis T. Wells, Jr., 'Economic and Engineering Kan: Choice 
.of Technology in a Low-«age Country", Public Policy, Vol. XXI, 19.73, 
pp.337-38, 
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